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Toastmaster has 
hand 


® McGraw Electric Company’s Toaster 
Products Division at Elgin, Illinois, set- 
tled the cutting oil question ten years 
ago with the adoption of THIo Cutting 
Oil. This coolant is now widely used in 
the production of ferrous and non-fer- 
rous parts in Toastmaster’s automatic 
screw machine departments. 

Satisfactory tool life has been one ad- 
vantage of using THIO Cutting Oil. The 
quality of the finish produced has been 
of particular importance, however, since 
additional special finishing operations 
have been eliminated. The whole range 
of parts, from a .020 inch thick washer 
to a 25%2 inch long bar, are ready for 
assembly as they come from the auto- 
matics, 

In short, Toastmaster has the coolant 
situation well in hand. To develop a sim- 
ilar case in your own screw machine or 


STANDARD OIL COMPANY | STANDARD 


THIO 


TRADE MARK 


Cutting Oil 


grinding departments, or in your press- 
room, call for the services of a Standard 
Oil lubrication specialist. He knows your 
problems and can recommend a Stand- 
ard Oil product to help you solve them. 
You can contact him at your nearest 
Standard Oil office, or write: Stand- 

ard Oil Company (Indiana), 910 
South Michigan Avenue, 

Chicago 80, Illinois. 








William Voegeli, of Standard Oil’s 
Joliet office, has worked closely with 
McGraw Electric Company for sev- 
eral years helping to maintain the 
high standard of quality that THIO 
Cutting Oil is making possible on 
automatic screw machine work. 

Like all Standard Oil lubrication 
specialists, he has a broad back- 
ground of practical experience plus 
thorough training in Standard’s own 
schools. And like all lubrication spe- 
cialists, his on-the-job assistance is 
always available to the industries in 
the immediate area he serves. He is 
one of a corps of experienced men 
who make their headquarters wher- 
ever industry is located throughout 
the Midwest. Call for the services of 
your Standard Oil lubrication spe- 
cialist today. When he stops at your 
plant, be sure to get information on 
these outstanding products: 


STANICOOL HD Soluble Oil Because 
they contain additional compound- 
ing, these heavy-duty soluble oils 
possess not only the cooling ability 
of an emulsion but also the ability 
to give better tool life and finer fin- 
ishes than can be obtained with a 
conventional soluble oil. 


STANOSTAMP Compounds Here are 
three established products for stamp- 
ing or heavy drawing operations of 
either low-carbon or alloy steels. 
Water can be added to these paste 
compounds to provide the most eco- 
nomical applications. STANOSTAMPs 
offer maximum protection for dies 
and work. These compounds 
can be removed readily in 
conventional washing 
equipment. 





(Indiana) 








Enginecveeh © CRDPER 


FOR BURRO CRANES MADE BY 
CULLEN-FRIESTEDT COMPANY, CHICAGO 


For Cullen-Friestedt: a four-speed heavy-duty Engineered-to-order: constant-mesh transmis- 
transmission, to give continuous trouble-free sion is selective-type, with helical gears . . . for 
performance in locomotive cranes. Specially de- the grueling day-by-day operation of a loco- 
signed and built for Burro Cranes by COTTA. motive crane. Precision-built in every detail. 


ery 


The special narrow-gauge Burro crane shown 
above was built by Cullen-Friestedt for Carnegie Je 
Illinois Steel Corp. Burro crane transmissions Dependable 


are “‘special,’”’ too... designed by COTTA engi- 
neers to meet specific space limitations. They’re HEAVY- DUTY 
typical of COTTA unit installations in all kinds TRANSMISSIONS 


of heavy-duty equipment. Write us for details. PRECISION- BUILT © SPECIALLY 


COTTA TRANSMISSION CO., ROCKFORD, ILLINOIS ENGINEERED FOR YOUR PRODUCT 
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NICKEL ALLOY IRONS 
develop improved properties 


plus all the basic advantages of plain cast iron 


PLAIN GRAY IRON is, structurally, a steel matrix con- 
taining graphite flakes. Engineering, physical, pro- 
cessing and service properties are wholly depen- 
dent upon the character and disposition of these 
flakes, and upon the nature of the matrix. 


The matrix of nickel alloyed irons closely re- 
sembles the pearlitic matrix found in high carbon 
steels, whereas the matrix of ordinary plain iron 
resembles that found in low carbon steels. Com- 
positions of nickel alloy irons can be adjusted to 
reduce “chill” in thin sections without risk of form- 
ing “spongy” regions in heavy sections. Thjs pro- 
motes uniform strength, improved machinability, 
pressure tightness and wear resistance. 


Hardness in nickel cast irons results from im- 
provement of the matrix. Chilled areas and hard 
carbides, which impair machinability, are obviated. 
Nickel improves response to heat treating. In fact, 
use of nickel alone or with other alloying elements 
plays an important part in meeting a variety of 
requirements. 


Accordingly... nickel alloyed irons permit pro- 
duction of castings with high levels of the following 
properties: 


Strength 


Tensile and transverse strengths of castings are 
greatly increased by the addition of nickel to cast 
irons of properly adjusted base mixture. The ratio 
of compressive strength to tensile strength is re- 
tained. Greater uniformity of strength in thick and 
thin sections is achieved. 








The International Nickel Company, Inc. 
; Dept. A.1., 67 Wall St., New York 5, N. Y. 


Please send me booklet entitled, “Guide to the Selection 
of Engineering Cast Irons.” 


Name 
Company 


iddress 


Elasticity 


The elastic modulus increases with strength. In 
this respect nickel-containing irons of the high 
strength type possess good stiffness and do not de- 
form permanently under loads that would be dam- 
aging to irons of lower clastic modulus. 


Damping Capacity 


The damping capacity inherent in gray cast iron is 
not impaired by the presence of nickel. 


Wear Resistance 


The uniformly pearlitic matrix of nickel cast irons 
appreciably improves wear resistance. The uni- 
formly fine graphite flake distribution, achieved in 
suitably processed irons without formation of a 
poor wearing dendritic condition, ‘affords optimum 
resistance to wear and galling. 


Pressure Tightness 


Characterized by dense grain structure and fine 
dispersion of graphite throughout, nickel alloy 
irons are close-grained and offer: an extraordinary 
degree of pressure tightness under high hydrosta- 
tic pressures, without sacrificing machinability. 


Applications 


Heavy machinery frames and beds are typical of 
cast parts that benefit from the rigidity and good 
damping capacity of nickel cast irons. Cylinder and 
pump liners, gears, dies, machine tool ways, saddles 
and tables exemplify parts produced in nickel irons 
to assure greatly increased strength and wear re- 
sistance. And nickel alloyed iron is used for heavy 
duty brake drums to resist heat checking, thermal 
shock, wear amd galling. The nickel cast irons are 
readily heat treated, and respond particularly well 
to flame and induction hardening. 


At the present time, the bulk of the nickel pro- 
duced is being diverted to defense. Through applica- 
tion to the appropriate authorities, nickel is obtain- 
able for the production of engineering nickel cast 
irons for many end uses in defense and defense 
supporting industries. 


THE INTERNATIONAL NICKEL COMPANY, ING. wew'vorx's. x 
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PROGRESS 


HEAT TRANSFER 
EnGINSERING 


Heat Transfer Products for Automo- 
tive and Industrial Applications. 


Heating, Cooling, Air Conditioning 
Products for Home and Industry. 


YOUNG RADIATOR COMPANY 


Dept. 102-A © RACINE, WISCONSIN 
__ Factories at Racin ne, , Wisconsin and Mattoon, Illinois 
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TUNE IN... 


3 Typical Examples of 
GREATER OUTPUT « 


.. REDUCED COSTS 


e.- with Texaco Cutting 
Fluids and Lubrication 
Engineering Service 


*EXAMPLE No. 1: 130% Greater Production between 
tool grinds. Steel pump parts were being machined 
on automatics. When Texaco Cleartex Cutting Oil 
replaced a competitive fluid, production between 
tool grinds more than doubled. Moreover, Texaco 
Cleartex Cutting Oil could be used as both coolant 
and machine lubricant, eliminating contamination 
and oil wastage. 


*EXAMPLE No. 2; 75% Longer Drill Life. The job 
was drilling shotgun barrels. Short tool life was 
overcome by the Texaco Lubrication Engineer's 
knowledge of the right type of cutting fluid to use. 
When Texaco Sultex Cutting Oil went on the job, 
tool life nearly doubled and downtime for tool 
changes was greatly reduced. 


gr EPs tea § 


TEXACO STAR THEATER storring MILTON BERLE on television every Tuesday 


*EXAMPLE No. 3: Chaser Life Doubled. In threading 
stainless steel packing nuts the greatest difficulty 
was frequent chaser breakage. Change to Texaco 
Cleartex Cutting Oil increased chaser life from 
three to six shifts. In addition, both steel and brass 
can now Ye worked without changing oil. Texaco 
Cleartex Cutting Oil does not stain. 


Whatever the metal being worked or your method 
of machining it, there is a Texaco Cutting, Grinding 
or Soluble Oil to enable you to do the job better, 
faster, at lower cost. A Texaco Lubricating Engineer 
will gladly work with you. 

To keep your hydraulic mechanisms free from 
sludge, rust and foam, use Texaco Regal Oil (RGO) 
— turbine-quality oil that gives extra protection, 
reduces maintenance costs. 


Just call the nearest of the more than 2,000 Texaco 
Distributing Plants in the 48 States, or write: 


The Texas Company, 135 East 42nd Street, New 
York 17, N. Y. 


*Name on request 
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Get the roller chain with rollers that are 


SHOT PEENED 


for EXTRA fatigue life! 





Thousands of tiny steel balls hammer the 
metal—"cold work" each roller. This 
gives the roller added ability to withstand 
the shock and impact of operation at high 
or low speeds—heavy or light loading! 


You get this added feature in 
every LINK-BELT Roller Chain 


You get absolute uniformity, too. No highs. No 
lows. Just smooth, flowing dependable chains that 
pay off in wide flexibility—greater performance— 
longer life. 

You see, LINK-BELT Roller Chains are made 
from carefully selected materials with controlled 
heat treatment to assure uniformity and absence of 
weak members, then—rollers are shot peened to 


give them the extra fatigue life needed for today's 
higher speeds and heavier loads, 

Link-Belt Roller Chain is available in single or 
multiple widths, in 4g” to 3” pitch and double 
pitch. If you have a roller chain problem, see the 
LINK-BELT engineer nearest you. 


LINK 


ROLLER CHAINS and SPROCKETS 


12,207 


LINK-BELT COMPANY, Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Houston 1, Minneapolis 5, San Francisco 24, 
Los Angeles 33, Seattle 4, Toronto 8, Springs (South Africa). Offices, Factory Branch Stores and Distributors in principal cities. 
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sosoo New Dalancet-Alloy oteel 


T ’ 
$8100 The new series of balanced-alloy steels recently approved by the 


American Iron and Steel Institute are now being made by Bethlehem. 


They are designed primarily to save nickel and molybdenum that are 


urgently needed for certain defense applications. 
Ihe new balanced-alloy steels are being used to replace some of the 


older and better known alloy grades such as: 2300 Nickel, 3100 Nickel- 


Chromium, 4100 Chromium-Molybdenum, 4600 Nickel-Molybdenum, 

T a 8 & 0 ey 8600 and 8700 Nickel-Chromium-Molybdenum steels. 
If you have any problems concerning the use of the new balanced- 
alloy steels, or if you need information on the selection, treatment and 


machining of steels for defense work, our metallurgists will be glad to 
help. Phone or write for this service. 
BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
Al 0 a i » T On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM 
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How to keep down the cost 
of ring-shaped gaskets 





High-cost practice 


The reason 


The remedy 





Requiring extreme accuracy in 
machine-finished shapes, such as 
beveled rings. 





Tools for beveling are indexed 
from base of part. Angle can be 
held accurately, but width of 
bevel will follow variations in 
thickness of sheet stock from 
which blank is cut. Extra proc- 
essing is required to minimize 
these variations. 


Find out what your supplier's 
standard tolerances are for pro- 
ducing the part by minimum- 
cost methods. Try these before 
requiring tighter limits. 





Shaping parts to mate with 


fillets or radii on metal parts. 


. 








Unless part is molded, such 
features mean extra manufactur- 
ing operations. 


Most resilient gasket stocks will 
deform or compress sufficiently 
to conform to flange contours 
without pre-shaping. In some 
cases, it may be possible to 
use a lower-cost broken corner 
rather than a finished radius or 
chamfer. 





Requiring vertical edges on re- 
silient washers and rings. 





mn 





Die-cutting soft or easily com- 
pressible gasket materials pro- 
duces concave walls in the fin- 
ished washer or ring, especially 
in thicknesses over %”. Vertical 
edges can be made, of course, 
but washers made this way 
generally are higher in cost than 
simple die-cut washers. 





Don't insist on vertical edges on 
resilient washers and rings un- 
less they are necessary. Vertical 
sides may be needed in some 
cases . . . for example, where 
the O. D. of the ring is the 
sealing surface, Otherwise, they 
may be an unnecessary expense. 








You'll find other helpful information on the design and 
use of gaskets in “Armstrong’s Gasket Materials.” This 24- 
page manual discusses subjects such as designing gaskets to 
reduce cost . . . designing flanges for efficient sealing . . . 
the effect of surface condition on gaskets, and many others. 

You'll find, too, up-to-date information on Armstrong’s 
various sealing and friction materials. Included are govern- 
ment and SAE-ASTM specifications. See this manual in 
Sweet's file for product designers, For a personal copy, 
write Armstrong Cork Company, Gaskets and Packings Dept., 
1501 Arch Street, Lancaster, Pennsylvania. 


ARMSTRONG’S Gasket Materials 
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Model 6-W Dynamatic Water- 
Cooled Coupling driving a 
calender in a large rubber 
manufacturing plant. Power is 
transmitted from AC motor, 
100 H.P., 1200 RPM. 


NAMATI| power coupiincs 


NY DYNANATIC WATER-COOLED 
=a EDDY- =zenvY- CURRENT w= 


Provide Adjustable Speed Drive Direct from AC 


The Dynamatic Coupling transmits rotation from a driving to a driven WIDE SPEED RANGE 
member without mechanical contact—with stepless adjustable control and 

with almost instantaneous response. It is a simple and effective method of INSTANTANEOUS RESPONSE 
providing adjustable speed from a constant speed source (or vice versa) with 


full-torque starts. The addition of an eddy-current brake will provide 
smooth controlled deceleration. ACCURATE SPEED CONTROL 


Effective water-in-the-gap cooling makes possible large capacity in small 
space, and the construction provides complete protection of the interior of 
the coupling against atmospheric impurities. 


STEPLESS SPEED ADJUSTMENT 


SMOOTH TORQUE TRANSMISSION 
A standard range of sizes of Dynamatic Water-Cooled Couplings is 


available for transmitting torques of 50 pounds feet up to approximately 

5,000 pounds feet. Many other sizes up to and including single units for TOTALLY ENCLOSED 
handling 200,000 pounds feet of torque are in service and units of larger 

capacity can be built to order. SIMPLE © QUIET 


Write for Illustrated Bulletin WC-1. COMPACT ¢ EFFICIENT 


DYNAMATIC CORPORATION « svxzst3 


Subsidiary of EATON MANUFACTURING COMPANY, cleveland, Ohio 


Dynamometers Oil Well Draw-Works Brakes ° Adjustable-Speed Couplings ° Eddy-Current Brakes 
Adjusto-Spedes Shovel Clutches . Press Drives ° Lift Truck Clutches ° Electronic Controls 
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Faster! 


SEND FOR 
YOUR FREE COPY 
OF THIS NEW 
BOOKLET TODAY! 





You save time when you “‘tool 
up” with Danly Die Sets . . . pre- 
ferred by diemakets everywhere. 
Check the unique precision fea- 
| | tures that mean faster die com- 
|| || pletion and longer production 
1] | runs... see how the nationwide 
| | system of Danly assembly 
| branches reduces costly delivery 
| | delays. Write for your copy 
| now ... Danly Die Sets are 
| certain to help you meet pro- 
| duction schedules: 
||| | 
| 





| 
| 


PRECISION DIE SETS 





DANLY MACHINE SPECIALTIES, INC. 








insist on 
“buried” integrity 
im your products 


In the durable goods field most of the products are ~ , 
composed of many component parts. Acadia Synthetic 
Rubbers are contributing importantly to the supe- 
riority of thousands upon thousands of these 
products on land, sea, and in the air—from battle- 
ships to tiny instruments. For years manu fac- 
turers in hundreds of industries have found by 
experience that, with Acadia Synthetic Rubber 
parts in their products, they will never have 
trouble from that source. Acadia is a “buried” 
but vital component for products of 

highest integrity. Insist upon it! © for every synthetic 
rubber requirement 


@ sheets 

@ tubing 
@ strips 

e channel 
e@ washers 
@ seals 

e bellows 
@ gaskets 
@ rings 





@ extrusions 
@ cut parts 


ACADIA me 
‘Y “ aa age, wear, 
rocessors of Synthetic Rubber heat, li 
and Plastics + Sheets PR ° DU cT $ - 
Extrusions + Molded Parts 


DIVISION WESTERN FELT WORKS + 4035-4117 OGDEN AVENUE, CHICAGO 23, ILLINOIS 
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MACHINE oF tHe MONTH 





PREPARED BY THE SENECA FALLS macuine co. “THE Qo-owing PEOPLE” stneca FALLS, NEW YORK 





Model “CS” 


Qo-owit 


Automatic Drilling 
and 
Centering Machine 
Cuts Costs on 
Chamfering 
Connecting Rod 
Main Bearings 





Problem: To automatically chamfer both sides of 
connecting rod main bearings. Chamfer must be 
smooth and free from chatter marks. 


Solution: The Model “CS” Lo-swing Automatic 
Drilling and Centering Machine selected for this 
job, is equipped with one fixed and one adjustable 
drilling and centering head and a special automati- 
cally-operated holding fixture. The holding fixture, 
shown in the close-up illustration is fitted with a 
locating stud which holds and locates the connecting 
rod on the wrist pin hole. After mounting the part 
on this stud, it is necessary only to swing the large 
end of the connecting rod between two hardened 
steel bushings which hoid the rod endwise, and a 
depth stop positions the hole axially with the cham- 


fering cutters. traverse to the starting position, where the clamp is 


The air-operated clamping finger, shown just above automatically opened. 


the connecting rod, is automatically operated Principal lucti i ; 
through an air valve controlled from the feed mech- SS POSES SHTRNNENS A008 

anism and is automatically closed when the machine Ist. Operator connet forget to clamp the work 
is started and automatically opened at the end of the as it is automatically clamped. 

machine cycle. 2nd. Operator is free to run other machines due 
The machine cycle is entirely automatic; the opera- to the rapidity of loading and unloading. 
tor simply loads the parts and pushes the starting 3rd. Amount of chamfer is constant. Stroke con- 
lever which also actuates the clamp. The chamfering trolled by positive path cams. 

cutters advance in rapid traverse to the cutting posi- 4th. Production on an average size connecting 
tion, slow down for feed and then return in rapid rod is 300 pieces per hour!!! 


reg 


PRODUCTION COSTS ARE LOWER WITH So-swingy 





Drills 

and Reams 

@»~» N-8 Cylinder 
3 Blocks 


. 


* Drills and reams dipstick hole; drills oil feed 
holes for heads; rough and finish reams tappet 
holes on 82 cylinder blocks per hour at 100% 
efficiency. 


* 15 stations: one loading, three drilling, four ream- 
ing, one cleaning and six inspection. 


* Automatic transfer from station to station. 
% Automatic gravity operated cam clamping. 


% Other features: Construction to J.I.C. standards; 
hardened and ground ways; hydraulic feed and 
rapid iraverse; a coolant system; chip conveyor 
for automatically moving chips to a central dis- 
posal point; automatic lubrication. 


Established 1898 


THE ' co. 
DETROUT -7, mMIICHIGAN 


Special MACHINE TOOLS 
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Eaton 
) Frve-Va lves 


can be applied to engines of all 
types and sizes-in production or in the 
field-without engine design changes 


Paton Free-Valves prevent the formation 
of stem deposits or uneven seat deposits; 
prevent local overheating, eliminating the 
principal causes of guttering; prevent valve 
stem sticking or scuffing. As a result, Eaton 
Free-Valves last many times longer. These 
benefits can usually be applied to an engine 


without costly design changes. Eaton Free- 
Valve Kits for motor cars, trucks, and 
tractors are available from dealers. 

You can utilize Eaton’s long experience 
in this field by giving our engineers an 
opportunity to work with yours in the early 
stages of design. 


EATON MANUFACTURING COMPANY 


CLEVELAND, OHIO 
VALVE DIVISION: 9771 FRENCH ROAD ¢ DETROIT 13, MICHIGAN 


& PRODUCTS: Sodium Cooled, Poppet, and Free Valves * Tappets * Hydraulic Valve Lifters * Valve Seat Inserts * Jet 
Engine Parts ® Rotor Pumps ® Motor Truck Axles ® Permanent Mold Gray Iron Castings * Heater-Defroster Units ® Snap Rings 
Springtites * Spring Washers ®Cold Drawn Steel ® Stampings ® Leaf and Coil Springs ® Dynamatic Drives, Brakes, Dynamometers 
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THE INDUSTRY'S FINEST 
POWER BRAKING SYSTEMS 


Regardless of the size of vehicle or whether the preference 
is for vacuum or air, the trucking industry has come to look 
to Bendix Products as the one source uniquely qualified to 
meet every power braking need. 

Hydrovac, the world’s most widely used power brake, is 
the undisputed leader in the vacuum-hydraulic field. And 
Air-Pak is recognized as foremost in the field of air-hydraulic 
power braking units. 

Products of twenty-five years of practical braking expe- 
rience, these outstanding power braking systems offer 
faster, more positive and better controlled braking. And 
in both the vacuum and the air actuated units, brakes can 
be applied instantly by foot power alone—a constant 
safety factor of tremendous importance. 

Thot’s why on highways everywhere the preference is 
for Bendix Hydrovac* or Bendix Air-Pak, the Industry's 
Finest Power Braking Systems. nes. 0. 5. PAT. OFF. 





BENDIX -SifSi- SOUTH BEND fa D TAY LL) 


Export Sales: Bendix International Division, 72 Fifth 
Ave., New York 11, N.Y. « Canadian Sales: Bendix- 
Eclipse of Canada, Lid., Windsor, Ontorio, Canada 








oP Ee el 


BRAKING HEADQUARTERS for the AUTOMOTIVE INDUSTRY Produc 1s Pe 
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High Spots of This Issue 


Rockets for Bazookas 
Volume manufacture of 3.5 in. rockets used in latest type 
bazooka weapons now in service in Korea is among the many 
military projects undertaken by Ford. Here is described and 
illustrated the meticulous production of highly critical rocket 
parts. Page 34. 


New Willys-Overland Passenger Cars 
The dramatic news from Willys-Overland is the announcing 
of a line of passenger cars for 1952, after practically an 
absence of ten years from the passenger car field. Specifica- 
tions, engine drawings, and photographs accompany this article 
on the car’s mechanical features. Page 38. 


Gas Turbines for Small Aircraft 
How gas turbines are necessary for small aircraft progress is 
pointed out by the author of this article. An interesting and 
informative evaluation of aircraft propulsive systems is pre- 
sented. See page 46. 


Heat Treatment of Steering Gear Parts 
This account, concerning high production heat treatment of 
over 850,000 lb of steering assembly parts each month at Ross 
Gear & Tool Co., discusses in detail operations on the worm or 
cam, the lever shaft with studs, and steering arm with ball. 
Page 50. 


Renegotiation Problems Analyzed 

As an editorial extension service over the past four months, 
AUTOMOTIVE INDUSTRIES has held conferences for management 
men in a number of major cities. They have proved excellent 
meeting grounds at which company executives could analyze 
their renegotiation problems. Here is given pictorial coverage 
of the personalities there present, and a resume of the pro- 
grams. Page 54. 


22 New Products Items 

And Other High Spots, Such As: 
Vibration testing the Henry J body and frame; a two stroke 
Diesel of unique design; production of tank engine crank- 
cases; the increased use of refrigeration in the aircraft indus- 
try; Metals; and design features of a small gas turbine for 
driving ship generators. 
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HYDRO-BROACHING 
WITH 


AUTOMATIC FIXTURES 


Drawing of connecting rod and cap broached on the 
All-Cincinnati equipment illustrated here: 


Part name Connecting rod and cap 
Material Steel forging 

Operation . . Broach half bore and parting face 
Depth of cut . 2” 














Broaching speed... . 34 feet per minute 

Production 580 parts (290 pairs) per hour 

Machine CINCINNATI No. 10-66 Duplex 
Vertical Hydro-Broach 


Caps and connecting rods for automotive 
engines are usually required in large volume, 
and those broached on the equipment illus- 
trated here are no exception. To meet the 
production requirements of 580 ports per 
hour (290 pairs) Cincinnati Application Engi- 
neers tooled up a No. 10-66 Duplex Vertical 
Hydro-Broach with two labor-aiding mechan- 
ically actuated automatic fixtures. Each holds 
one pair of parts—a cap and a rod. Clamping 
and unclamping are automatic...the opera- 
tor is concerned only with positioning and 
removing the work. 4 Several Hydro-Broach 
features contribute to the uniformly high pro- 
duction required for work of this type. Be- 
cause of the alternating cutting cycles for the 
rams and tables, broaching is practically con- 
tinuous; ways are hardened, ground and au- 
tomatically lubricated for long productive life 
span; pre-set cycle control safeguards the 
operator. @ Our Application Engineers will 
give you the benefit of their experience in 
recommending and tooling up new CINCINNATI 
machines—amilling or broaching—for the low- 
est cost production of your high priority work 
And if you're not familiar with the new cIN- 
CINNATI Duplex Vertical Hydro-Broach Ma- 
chines with receding tables, write for literature 





THE CINCINNATI MILLING MACHINE CoO. , 
CINCINNAT: No. 10-66 Duplex Vertical 
CINCINNATI 9, OHIO Hydro-Broach. Write for catalog No. 


M-1709-1 which contains complete 
engineering specifications 


CINCINNATI = 


MILLING MACHINES e¢ CUTTER SHARPENING MACHINES 
BROACHING MACHINES e@ FLAME HARDENING MACHINES 
OPTICAL PROJECTION PROFILE GRINDERS © CUTTING FLUID 
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Relaxed Rubber Controls 
to Bring Cheaper Tires 


Second- and possibly third-line pas- 
senger car tires are expected to appear 
again on the market as a result of 
lifting of Government controls on syn- 
thetic rubber. Tire companies report 
that they have lost considerable busi- 
ness to recappers since the Government 
imposed restrictions banning manufac- 
ture of lower quality-line tires. Second- 
line tires are generally from 20 to 25 
per cent lighter in weight and about 
that same percentage in quality below 
first-line casings. 

The primary reason for easing the 
restrictions is the much improved sup- 
ply of synthetic rubber, which is so 
good, in fact, that consideration is being 
given to exporting a considerable 
amount in 1952. There will be little 
effect on truck tires, which are made 
largely from natural rubber, unless 
controls on crude rubber are also re- 
laxed. This is a distinct possibility. 


Hudson Adds New Model 
to Its Line for 1952 


The recently announced 1952 Hudson 
line consists of the Commodore Six and 
Eight, the Pacemaker, the Hornet, and 
a new model—the Wasp. Although 
similar in its physical aspects and ap- 
pointments to the Hornet, the Wasp 
has the same wheelbase (119 in.) as 
the Pacemaker. It is powered by the 
basic 262 cu in., six-cylinder engine 
found in the current Commodore Six 
with an output of 127 bhp. Although 
the price of the Wasp has not yet been 
revealed, it is expected to be between 
that of the Commodore Six and Hornet 
and to compete with other cars in the 
medium-price class. 

The entire series has been given 
fresh interior styling with new nylon 
fabrics and a decided accent on color 
harmony. External changes, in addi- 
tion to redesigned roof and rear quar- 
ter panels to effect the appearance of 
hardtop styling, are new molding and 
decorative features. Tinted glass is of- 
fered as an optional feature. 
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THE 1952 STUDEBAKER STARLINER 


Hardtop Convertible Features 
Studebaker Series for 1952 


The new “Starliner” mode] above, a 


five-passenger, hardtop convertible, 
leads off the Studebaker series for 1952. 
Offered in both the Champion and Com- 
mander lines, it is available in 11 dif- 
ferent two-tone combinations and two 
upholstery options. The entire series, 
as typified by the “Starliner,” incor- 
porates a number of design, styling, 
and mechanical changes. 

Externally, the 1952 Studebakers re- 
veal new front-end treatment (longer 
and lower hoods with new emblems and 
ornaments, wrap-around grilles and 
bumpers, and redesigned headlamp 
rims and parking lights and restyling 
in the rear (tail lights that appear in- 
corporated in the fenders and a better 
balanced trunk lid). New upholstery 
and door trim patterns, bumper guards, 
instrument panel alterations, optional 
tinted glass, and enlarged rear win- 
dows on convertibles are other interior 
and exterior innovations. 

Mechanical changes include: softer 
and easier brake action (altered pedal 
linkages, floating rear shoes, and 
stronger linings), push-button starting 


on automatic drive models, new type 
of starter for the ‘Commander, mois- 
ture-proof ignition systems, and an in- 
creased generator output to 45 amps. 


Government Nips Rumor 
of Car Tool Takeover 


A report that the Government was 
tentatively planning to commandeer 
general purpose tools from the auto- 
mobile industry for use by aircraft 
engine manufacturers has been thor- 
oughly scotched. It is understood that 
the matter was broached at an Office 
of Defense Mobilization meeting but 
was promptly squelched. An ODM offi- 
cial is reported to have said that the 
automobile industry required its tool- 
ing for its own defense jobs. 


Minnesota Ford Plant 
to Make Plane Parts 


Ford Motor Co. is planning to con- 
vert part of its Twin Cities assembly 
plant facilities to production of wing 
spars for bombers. The company has 
an order to produce the parts for the 
Navy B-47 high-speed bomber, and pro- 
duction will begin within a few months. 
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Inc., $139.6 million; 
Corp., $91.7 million; Packard Motor 
Car Co., $87.7 million; Diamond T 
Motor Car Co., $75.1 million; Mack 
Manufacturing Corp., $62.7 million; and 
Fruehauf Trailer Co., $44 million. 


Kaiser-Frazer 


Air Force Awards New Contract 
for Atomic Engine to P & W 


The Air Force announced recently 


- that is has awarded a contract to Pratt 


THE 1952 PLYMOUTH CRANBROOK 


1952 Plymouth Has 
Many Refinements 


Said to feature 46 improvements in 
all, the 1952 Plymouth line includes 10 
body types. Interiors have been embel- 
lished with a new variety of upholstery 
fabrics designed to blend with the car- 
peting and instrument and door panels. 
Exterior changes of note are: rede- 
signed ornament, top molding, hood 
medallion, license light and name plate 
on the rear deck lid; a new stainless 
stone shield on the rear fender; and a 
lowered rear fender molding. Tinted 
safety glass is offered on an optional 
basis. 

Mechanically, the 1952 Plymouth con- 
tains a newly designed combustion 
chamber in its six-cylinder, 97-hp en- 
gine. Several refinements in the trans- 
mission are reported to effect easier 
shifting and better engagement of 
gears. Improved brakes and shock ab- 
sorbers are added safety and comfort 
features. Greater starter and wind- 
shield wiper efficiency are the chief 
changes in the electrical system. 


Willys Gets Fifth 
Army Jeep Order 


Willys-Overland Motors, Inc., has re- 
ceived its fifth large order from the 
U. S. Ordnance Corps since 1949. The 
new contract is for military jeeps and 
spare parts. A large majority of the 
vehicles will be a new model designated 
as the M-38A1. According to Willys, 
it will feature more comfortable riding, 
a better appearance, greatly improved 
performance, and waterproofing for 
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deep fording operations. Size of the 
order was not revealed, but indications 
are that it will add substantially to the 
present backlog of orders which has 
put Willys in 24th position among the 
principal defense production contrac- 
tors in the country. 


GM Reported to Be Leader 
Among Defense Contractors 


For the fiscal year ending June 30, 
1951, General Motors Corp. was the 
largest single holder of defense con- 
tracts with 8 per cent of the total, ac- 
cording to a recent report from the 
Munitions Board. GM military orders 
total more than $2.372 billion of the 
$30 billion worth of contracts awarded 
during the period. Its percentage was 
nearly twice as high as that of the sec- 
ond place company, United Aircraft 
Corp., with contracts for $1.228 billion, 
or 4.1 per cent of the total. 

Remaining companies in the top ten 
are: Douglas Aircraft Co., Inc., $735 
million; Gruman Aircraft Engineering 
Corp., $702.6 million; General Electric 
Corp., $654.2 million; Republic Aviation 
Corp., $650.4 million; American Loco- 
motive Co., $607.8 million; Lockheed 
Aircraft Corp., $607.3 million; North 
American Aviation, Inc., $507 million; 
and Boeing Airplane Co., $482.2 million. 

Other automobile and truck com- 
panies listed as holders of war con- 
tracts as of last June 30 are: Interna- 
tional Harvester Co., $467 million; 
Chrysler Corp., $415.5 million; Ford 
Motor Co., $400 million; Willys-Over- 
land Motors, Inc., $172.2 million; Stude- 
baker Corp., $157.7 million; Reo Motors, 


& Whitney Aircraft Div., United Air- 
craft Corp., to build an atomic aircraft 
engine. Details of the project were few, 
for Air Force officials refused to state 
when the new power plant was sched- 
uled for delivery, the amount of money 
involved in the contract, or the type 
of aircraft for which the engine is in- 
tended. They did, however, reveal that 
the contract was entirely separate from 
the one awarded to General Electric 
Co. some months ago to develop a nu- 
clear-powered engine for a plane to be 
built by Consolidated Vultee Aircraft 
Corp. 


Chevrolet Shell Order 
Doubled by Ordnance 


Chevrolet Div. of General Motors 
Corp. will add a second shift at the St. 
Louis, Mo., shell plant it is operating 
for Army Ordnance as a result of a 
new order doubling its original con- 
tract for artillery ammunition. The 
first contract was for more than $25 
million. Chevrolet took over manage- 
ment of the plant last April 6 and 
turned out the first shell about 60 days 
later. More tooling has been installed, 
and production is expected to step up 
rapidly. 


Thompson to Build Plant 

for Jet Parts in Canada 
It is reported that Thompson Prod- 
ucts, Ltd., will build a $4 million plant 
in Saint Catharines, Ont., for the man- 
ufacture of operating parts for jet air- 


craft engines. Under a contract with 
the U. S. Air Force, the company will 
deliver parts to U. S. and Canadian 
firms, and production will be started at 
the earliest possible date. 


International Harvester 
to Build Garand Rifle 


International Harvester Co. has re- 
ceived its first gun contract since World 
War II. The company has a multi- 
million dollar order .to build the M-1 
Garand semi-automatic rifle and is tool- 
ing its Evansville. Ind., plant for it. 
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Thompson to Take Lease 
on Lincoln Elec. Plant 


It is reported that negotiations for 
the sale of the Cleveland, O., plant of 
Lincoln Electric Co. to Eddy-Coit Co., 
with immediate lease to Thompson 
Products, Inc., for the production of jet 
engine parts, have been almost com- 
pleted. Selling price of the huge plant, 
which contains seven main buildings on 
15% acres of land, is said to be in the 
vicinity of $3 million. Under the terms 
of the proposed lease, Thompson will 
lease the factory for a five-year period 
with the option of renewal for an in- 
definite period. 


Machine Tool Makers 
Get Top Priority 


The National Production Authority 
recently implemented its announced in- 
tention to give machine tool producers 
top priority assistance in obtaining 
steel, copper, aluminum, and compo- 
nent parts. The agency has issued a 
new priority known as “Z-2” which 
carries the same priority rating as that 
granted to manufacturers of weapons 
and equipment for the armed forces and 
the Atomic Energy Commission. The 
old “N-8” priority symbol previously 
used by machine tool builders is super- 


seded by the new Z-2 priority band. 

Letters of authorization to use the 
new priority have gone forward to 
manufacturers of machine tools, metal 
working machinery, jigs and dies, gages 
and precision measuring tools, and ac- 
cessories for machine tools. Upon re- 
ceipt of the authorization, manufac- 
turers can apply the priority immedi- 
ately to orders already outstanding and 
also to new orders. The new priority, 
however, does not authorize any manu- 
facturer to exceed authorized allot- 
ments of controlled materials. 


Superior Flux Announces 
Copper-Cladding Method 


A new process, whereby copper is 
said to be insepare oly bonded to steel, 
was demonstrated trecently in Cleve- 
land, O., by Superior Flux & Manufac- 
turing Co. Developed by W. L. Ulmer 
of the aforementioned firm, the process 
reportedly makes possible the produc- 
tion of sheets 80 per cent steel and 20 
per cent copper which combine the cor- 
rosion resistance of copper with the 
strength of steel and can be deep- 
drawn or otherwise deformed without 
danger of separation of the constitu- 
ent metals. 

The process produces a bonded bi- 
metal by casting molten copper on 


THE KAISER-FRAZER ALLSTATE 


heated steel slabs. A highly volatile, 
vaporizing, boron liquid flux called 
“Gasflux” is used to counteract the 
oxides resulting from such heating. It 
is said to overcome difficulties encoun- 
tered in trying to make bi-metal by 
using solid fluxes which generally be- 
come trapped between the two metals 
and cause an imperfect bond. 

According to the company, the proc- 
ess is adaptable for use in ordinary 
steel and brass rolling mills without 
the use of special equipment and can 
be used in the production of many civil- 
ian and military goods to conserve 
scarce copper supplies. It is reported 
that negotiations are now under way 
for the production of a substantial ton- 
nage of copper-clad sheet made by the 
process and that attempts are being 
made to interest some agencies of the 
Government in it. 


Bendix to Build 
Jet Starter 


Bendix Aviation Corp. announced re- 
cently that it would start production 
in the near future of an airborne starter 
for jet plane engines. It is claimed 
that the starter will be the first manu- 
factured to operate without ground 
crews or equipment. Production is to be 
centered at the Utica, N. Y., plant. 


Pictured here is the Kaiser-Frazer Allstate to be sold by Sears, Roebuck and Co. in selected marketing areas in the South, Southwest, and 
West of the U. S. (see Dec. 1 issue of AUTOMOTIVE INDUSTRIES, p. 19). The car will be offered in standard and de luxe models with a 
choice of two high-compression, L-head engines, a four and a six. The former is said to deliver 68 hp and the latter 80 hp. Overdrive 
is available as optional equipment. Basic factory delivered prices, which include Federal, but not state taxes, will range from $1395 for 
the standard four-cylinder model to $1796 for the de luxe six-cylinder model equipped with overdrive . The overall length is 176%”, 
the overall width 70", the wheelbase 100", and the GVW about 2293 /b for the four-cylinder model’and 2341 for the six. A special fea- 
ture of the Allstate is washable, fade-proof, and stain-resistant plastic upholstery (see left photo) available in numerous patterns and 
colors. The cities in which the car will be sold at retail are: Birmingham, Ala.; Knoxville and Memphis, Tenn.; Richmond, Norfolk, and 
Portsmouth, Va.; Fayetteville, N. C.; Jackson, Miss.; Orlando, Fla.; Little Rock, Ark.; San Antonio, Houston, Baytown, Beaumont, Waco 
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Lubbock, and Dallas, Tex.; and Phoenix, Ariz. 








Navy Aids in Breaking 
Machine Tool Delays 


The Navy has announced a program 
designed to aid in breaking machine 
tool bottlenecks in defense production. 
Several defense contractors are now 
having machine work done at the New 
York Naval shipyard, among them 
Chrysler Corp. on 16 T43 tank hulls for 
its Newark, Del., plant. The yard is 
also undertaking a job of machining 
parts for Cincinnati Milling Machine 
Co. Contractors on defense work 
should make arrangements through 
their Army and Air Force contracting 
officer for use of Naval facilities to 
meet machining, forging, and foundry 
work requirements that cannot be sat- 
isfied in private plants. 


Black Losing Favor 
of Pontiac Buyers 


For the third consecutive year, black 
has slipped substantially in color pref- 
erence among Pontiac buyers, according 
to L. W. Ward, the division’s general 
sales manager. The first year that black 
dropped from first choice was 1949. 
The following year it was still in second 
place by a narrow margin and in 1951 
was a very poor third. First choice 
color last year was dark green, with 
number two position odcupied by light 
blue. Mr. Ward said that the choice 
of the brighter colors not only reflects 
the prosperity psychology of the public 
today, but also shows the results of 
much improved paints, color schemes, 
and interior trims. Two-tone color 


eombinations also have shown notably 
increased percentages in recent years 
because of better harmony and contrast. 








AIRBORNE AMBULANCE 


Shown here is the Sycamore 10, ambulance version of the British Bristol Type 171 single- 

rotor helicopter. Two large detachable blisters have been incorporated on the fuselage 

to house stretchers, and the plane's normal sliding doors have been replaced by 
hinged ones. The plane may also be used for communications operations. 


Steel Makers Reach 
New Yearly Record 


The steel industry passed a record 
milestone Dec. 13 when it poured the 
100 millionth ton of steel to be pro- 
duced in 1951, the first time in history 
that the industry has produced 100 mil- 
lion tons in a single year. In 1950, 
total production was 96,836,075 ingot 
tons. Meanwhile, steel industry spokes- 
men are taking issue with government 
officials who have expressed skepticism 
about any possible increase in steel 
production before late in 1952. Steel 


RAPID-FIRE 
RIVETER 


An automatic, double- 
setting, high - speed 
riveter, seen in opera- 
tion at Ford Motor 
Co.'s plant in Milford, 
Mich., has a 12-station 
indexing rotary fix- 
ture and rivets the 
throttle plate to the 
shatt assembly of Ford 
carburetors with four 
rivets. The machine, 
which replaces a four- 
spindle screwdriver 
machine and rivets 
4189 assembly units in 
eight hours, was built 
by Chicago Rivet and 
Machine Co. 





Automotive Inpustries, January 1, 1952 


men say that, as of the first of this 
year, capacity was 107 million tons, 
that 2.9 million tons will be added in 
the first quarter, 3.7 million in the sec- 
ond quarter, and three million in the 
third quarter. 


OPS Raises Ceilings 
on Car Accessories 


The Office of Price Stabilization has 
granted a 3.5 per cent increase in ceil- 
ing prices for extra, special, or optional 
equipment on automobiles. The in- 
creased ceilings for such equipment are 
in line with those for automobiles, since 
prices on extra equipment remained un- 
changed last March when a 3.5 per 
cent boost for passenger cars was ap- 
proved. The new increase applies to 
such items as heaters, radios, seat cov- 
ers, extra lights, automatic transmis- 
sions, and special upholstery and colors. 


Kaiser-Frazer Begins 
Mexican Production 


Kaiser-Frazer de Mexico recently 
started operations in Mexico, where it 
will turn out cars for sale in that coun- 
try and other Latin American nations. 
The assembly plant covers a large area 
and contains the latest modern equip- 
ment. It was erected in the record 
time of 100 days, and during this pe- 
riod all necessary machinery and equip- 
ment was shipped from the U. S. 








FIREPOWER PRODUCTION 


The two photos above show interesting operations being performed on the 90mm tank 

gun being built by Oldsmobile Div. of General Motors Corp. at its gun plant in 

Lansing, Mich. Af the left, a drilling operation is pertormed while an employee 

inspects the interior of one of the tubes which are being built for the Army Ordnance 

Corps. At the right, a 1000-ton hydraulic straightening press applies pressure to a 

gun tube. It may bend as much as 10 in. during machining operations but does not 
break because of the speciol steel trom which it is made. 


Olds Modifies Cars 
for Injured Vets 


Oldsmobile Div. of General Motors 
Corp. has reinstituted its “Valiant 
Car” program for the benefit of am- 
putees and paraplegics of the Korean 
war. During World War II Olds built 
about 30,000 of the vehicles, which are 
equipped with Hydra-Matic transmis- 
sions and special controls designed to 
permit a veteran who has lost the use 
of one or more members to drive the 
car. The Army and Navy helped to 
develop the special controls, and new 
federal legislation provides most of the 
purchase price of cars thus equipped 
to qualified veterans. Oldsmobile pres- 
ently is making its Valiant cars avail- 
able to veterans’ hospitals for training. 


NPA to Permit More Trailers 
In Second Quarter of 1952 


Three recent actions of the National 
Production Authority are of noteworthy 
interest. First, NPA stated that it will 
request an allotment of materials suf- 
ficient to permit the construction of 
16,000 truck trailer units in the second 
quarter of 1952. This would be 1500 
more units than were approved for the 
first quarter and would be in addition 
to the mounting military demand for 
trailers. Whether or not the request to 
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the Defense Production Administration 
is granted depends, of course, on the 
availability of controlled materials. 

Second, NPA amended its basic ma- 
chine tool order, M-41, to provide that 
machine tools covered by Government 
pool order contracts may not be di- 
verted, after Feb. 1, 1952, to fill non- 
priority rated orders. 

Third, NPA appointed Otis Howard, 
manager of operations, Oklahoma Gas 
& Electric Co., to be director of the 


MERCEDES 
RETURNS 


Mercedes cars are 
again coming off the 
assembly line at the 
Mercedes-Benz plant in 
Stuttgart. Germany. 
Famous the world over 
for their speed and 
beauty, these luxury 
automobiles are still 
high in price. 


(Authenticated 





Engine and Turbine Div. This unit is 
responsible for distributing allotments 
of steel, copper, and aluminum under 
the Controlled Materials Plan to manu- 
facturers of heavy power equipment. 


BLS to Continue 
Old Price Index 


The decision by the Bureau of Labor 
Statistics to continue with the present 
consumer price index for at least an- 
other year will forestall renegetiation 
of labor contracts in the automobile 
industry, all of which link wages with 
the cost of living. Previously, BLS had 
planned to issue only one cost of liv- 
ing index instead of two (designated as 
the old and. new indexes). 

The new index is adjusted for con- 
sumer spending habits, and it is this 
index that the Bureau was consider- 
ing adopting. However, since present 
labor contracts in the automobile in- 
dustry are based on the old index, 
they would have to be renegotiated if 
the new one were to be adopted. It is 
understood that both indexes will be 
published for another year before being 
abandoned for adoption of a complete- 
ly revised index. 


RFC Awards Sizable Loan 
to Standard-Thomson 


Reconstruction Finance Corp. re- 
cently granted a $2 million lean to 
Standard-Thomson Corp., manufac- 
turers of metal parts used in aircraft, 
automobiles, and other forms of trans- 
portation. The loan was made specifi- 
cally for the construction of new facili- 
ties and the purchase of machinery and 
equipment. 





NPA Issues Several Orders 
of Industry Importance 


Several actions of the National Pro- 
duction Authority recently merit atten- 
tion. First, NPA announced the estab- 
lishment of new procedures to insure 
that military and atomic energy pro- 
duction . schedules and industrial ex- 
pansion programs are supported by an 
adequate flow of essential component 
parts. In short, the new procedures 
provide for free use of directives where 
present Controlled Materials Plan ma- 
chinery is deemed inadequate to assure 
delivery of vital components for the 
defense program. 

Second, NPA ordered the nation’s 
junkyards to dispose of an estimated 
four million cars produced before 1946. 
The inventory control order is intended 
to force approximately two million tons 
of iron and steel scrap from the yards 
of auto wreckers in the next four 
months. 

Next, NPA that requests 
for structural steel from various indus- 
tries totaled 610,440 tons for the first 
quarter of 1952, but that actual alloca- 
tions for that period amount to only 
370,315 tons. In another action on the 
metals front, Secretary of Commerce 
Charles Sawyer issued a proclamation 
ordering that Government-held surplus 
stocks of aluminum, copper, lead, and 
zine scrap be made available to indus- 
try instead of being transferred to the 
strategic stockpile. 


revealed 


PYLONS WITH 
A PURPOSE 


Several Westinghouse 
production model py- 
lons, used for carrying 
auxiliory fuel tanks or 
armament, are checked 
before suspension be- 
neath each wing of 
Republic F-84 Thun- 
derjets. Their contents 
or they themselves can 
be jet+isoned, if neces- 
sary, by the electrical 
and air control system. 


Buick Production 
Down 38 Per Cent 


Buick Div. of General Motors Corp. 


expects to build 74,469 cars during the 


first quarter of 1952, a drop of about 
38 per cent from the same period a 
year ago when 121,051 cars were built. 
Last year, according to Ivan L. Wiles, 
general manager, Buick built a total 
of 404,000 automobiles, nearly 150,000 
fewer than the record year of 1950, but 





G. m Cc. 
International 
Studebaker 
Willys Truck 
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Total All Makes 92.281 84.814 


* Based on data from R. L. Polk & Co 





1951 NEW TRUCK REGISTRATIONS* 
Arranged by Makes in Descending Order According to the 1951 Ten Months’ Tofals. 
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stil the second highest production year 
for Buick on record. 

When Buick’s present expansion is 
completed, total floor space will increase 
to about 11 million sq ft, compared with 
7.5 million at the present time. Additions 
to facilities at Flint, Mich., account 
for 3,307,500 sq ft, including a jet parts 
plant with 580,000 sq ft, a general man- 
ufacturing plant of 878,200 sq ft, and a 
subassembly plant for jet engines cov- 
ering 1,667,500 sq ft. Another plant, 
a 182,000 sq ft addition to the foundry, 
has been completed and is being used 
for machining operations on tank trans- 
missions. Buick is also building a new 
plant at Willow Springs, Ill., which 
will have more than one million sq ft 
of space for assembling and testing jet 
engines. 


Luscombe to Make 
B-36 Rudder 


Luscombe Airplane Corp. revealed 
recently that it has received a letter of 
intent from Consolidated Vultee Air- 
craft Corp. for the manufacture of the 
rudder for the B-36 bomber. The com- 
pany is already producing the elevator 
and a variety of door assemblies for 
this type of plane. 


Navy Tests Helicopter 
With Gas Turbine Unit 


The Navy recently announced the 
first successful flight of an experimen- 
tal K-225 helicopter powered by a 175- 
hp, Boeing XT50 gas turbine engine. 
The 250-lb turbine may reportedly be 
operated on fuels such as kerosene or 
high-octane gasoline. 
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AND AVIATION INDUSTRIES 


Higher Costs to Drive 
Car, Truck Prices Up 


Even though there has been no rush 
by automobile manufacturers to raise 
their prices under the authorization of 
Office of Price Stabilization orders per- 
mitting them to do so under the Cape- 
hart Amendment, it is generally con- 
ceded in the industry that prices are 
heading upward. There is no doubt 
that the somewhat s@harket has had 
considerable influence on the cautious 
approach of automobile manufacturers 
about increasing prices at this partic- 
ular time. The present higher ceilings 
are, .onetheless, welcome because, if 
and when the market stiffens, and as 
wages and material costs increase, the 
manufacturers will be in a position to 
put higher prices into effect. All com- 
panies are studying their costs and un- 
doubtedly will file applications for 
higher ceiling prices with OPS, even 
though they may have no intentions 
immediately of putting them into effect. 

The provision permitting price in- 
creases to recover the added cost of 
conversion steel seems to be somewhat 
academic. Use of such steel has been 
declining steadily in the industry dur- 
ing the past few months, and, unless 
the situation changes radically, most 
companies will be out of the picture on 
conversion steel or down to only very 
small-scale use during the early part 
of 1952. 

However, if a shortage of automo- 
biles develops, as now is expected by 
many industry officials, and if steel 
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1951 NEW PASSENGER CAR REGISTRATIONS* 
Arranged by Makes in Descending Order According to the 1951 Ten Months’ Totals. 
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prices go up as a result of wage in- 
creases in the steel industry, automobile 
builders will be in position to increase 
their prices. Ford Motor Co. already 
has filed an application to increase ceil- 
ing prices on tractors about 6.3 per cent 
and on industrial engines, service parts, 
and accessories, about three per cent. 
In addition, the company is studying 
its truck line and optional truck equip- 
ment to determine what increases can 


ROCKETSHIP 
SCORPION 


Rocketing skyward is 
the F-89D, latest ver- 
sion of the Northrop 
twin-jet Scorpion all- 
weather interceptor 
plane. This model has 
@ gross weight, includ- 
ing a full complement 
of fuel and armament, 
in excess of 40000 |b. 
The plane's firepower 
is derived from its 
powerful array of 
deadly rockets, which 
can be fired with un- 
erring accuracy by spe- 
cial aiming and trig- 
gering equipment, even 
ot the craft's 600-mph 
speeds. 


be made within the allowable limits of 
the new ceilings. 


Nash Observes Golden 
Anniversary in 1952 


Nash Motors Div. of Nash-Kelvinator 
Corp. has published a pictorial history 
of its cars in connection with its 50th 
anniversary to be held this year. Pic- 
tures of the car are arranged in chron- 
ological order, beginning with the two 
earliest Rambler cars built by Thomas 
b. Jeffery Co., predecessor of the cur- 
rent firm. Called the “Nash Family 
Album,” the publication has more than 
100 pictures of cars produced by Nash 
or Jeffery and has an excellent year- 
to-year history of mechanical develop- 
ments and style trends. 


GM Wins NPA Grace 
On Transmissions 


According to recent reports, General 
Motors Corp. has been successful in its 
appeal to the National Production Au- 
thority to mitigate the order which 
drastically curtailed the number of au- 
tomatic transmissions permissible on its 
cars. It is understood that the percent- 
ages of installations now will be: Olds- 
mobile, 96 per cent; Buick, 77 per cent; 
Pontiac, 72 per cent; and Chevrolet, 35 
per cent. 
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1951 Recorded As Good Year 
for Automotive Industry 


Although the impact of the defense 
program was being heavily felt at the 
end of last year, the automotive indus- 
try had a good year for 1951 as a 
whole, largely as a result of the mo- 
mentum attained in the first half of 
the year. As a result, total production 
was second highest in history. Passen- 
ger cars suffered most from govern- 
ment restrictions, winding up the year 
about 20 per cent below the record of 
1950, but trucks hit an all-time produc- 
tion total to bring the combined pas- 
senger car, truck, and bus production 
for the year to only 15 per cent below 
that of 1950. 

Despite the difficulties the industry 
encountered during 1951, several new 
records were established. Registrations 
climbed to a new all-time high of 52,- 
236,000 units, including 42,846,000 pas- 
senger cars and 9,390,000 trucks and 
buses. The net gain in registrations 
over 1950 is estimated at more than 
three million units. 

Even though production of vehicles 
was down from the previous year, spe- 
cial taxes last year hit a new high, 
accounting for $4.57 billion, compared 
with a previous record of $4.354 billion 
in 1950. Last year trucks alone ac- 
counted for $1.3 billion of the total of 
special taxes on motor vehicles. 

Scrapping of old vehicles also hit a 
new record in 1951 estimated at more 
than three million units. The large 
scrappage rate was an important fac- 
tor contributing to the reduction in the 
average age of passenger cars from 7.8 
years in 1950 to an estimated 7.3 years 
at the end of last year. At the same 
time, age of trucks went from 7.0 to 


of the AUTOMOTIVE AND 
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6.7 years. However, there still are 18 
million cars over 10 years of age in 
use in this country, and it is expected 
that the scrappage rate will continue 
to increase. 

Of considerable interest are the new 
records established last year for vehi- 
cle miles of travel and gasoline con- 
sumption. Estimates put motor vehicle 
travel at 485 billion miles and con- 
sumption of gasoline at 37.5 billion 
gallons. Due to the increasing conges- 
tion brought about by the new record 
number of vehicles in use, there has 
been increasing concern about the na- 
tion’s inadequate highway system. A 
new informal organization, to be known 
as PAR (project adequate roads) is 
under development to bring together 
all interested industries and organiza- 
tions for unified efforts to meet the 
critical highway problem. 

The year 1951 was a busy one for 
automotive companies with defense con- 
tracts. There was very little actual 
production of war goods, but the tool- 
ing-up projects made considerable head- 
way during the year, although it will 
still be many months before some of 
them get into production. Building of 
new plants and installing the neces- 
sary tools and equipment is a monu- 
mental job, involving production plan- 
ning and other preparations not only 
by prime contractors, but for suppliers 
in all parts of the country, including 
thousands of small businesses working 
as subcontractors and suppliers. For 
example, the jet engine to be built by 
Chrysler requires more than 7300 
parts and, even though all major com- 
ponents will be machined by Chrysler, 
accessories, standard parts, and all 
castings and forgings will be supplied 
by about 350 different suppliers. 


1952 Trucking Outlook 
Seems Generally Good 


All in all, the outlook for the truck- 
ing industry during 1952 is relatively 
favorable with the expectation that 
highway carriers will be transporting 
more military cargoes and fewer civil- 
ian. There seems little doubt, however, 
that it will become increasingly difficult 
to get new rolling equipment or repair 
and replacement parts. Tires are ex- 
pected to be in good supply although 
more synthetic in large sizes will have 
to be used. 

The Defense Production Administra- 
tion has set its sights on a production 
of at least one million trucks during 
1952. The National Production Author- 
ity had allocated enough steel for the 
first quarter of 1952 to permit an esti- 
mated output of 240,000 units, but a 
steel] plate shortage arose to quash 
hope of fulfilling this goal. However, 
it is reported that NPA expects to be 
able to make sufficient allotments dur- 
ing the last half of the year to meet 
the 250,000 per quarter quota. 


Lockheed Business Up 
With Huge Backlog 


According to a recent announcement, 
unfilled orders on the books of Lock- 
heed Aircraft Corp. currently total ap- 
proximately $1,280,000,000, including 
contracts nearing the signature stage. 
Military business constitutes 89.6, and 
commercial orders 10.4 per cent of the 
backlog. It is estimated that sales for 
1951 will total approximately $235 mil- 
lion, or 35 per cent higher than the 
1950 volume. 

(Turn to page 102, please) 
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Leece-Neville Co.—P. H. Neville has 
been elected president. 


United Aircraft Corp., Pratt & Whit- 
ney Aircraft Div.—P. D. Doran has 
been promoted to chief of commercial 
sales. 


United Aircraft Corp., Hamilton 
Standard Div—Thomas B. Rhines has 
been made assistant chief engineer; 
William E. Diefenderfer, chief develop- 
ment engineer; Alden P. Edson, chief 
materials engineer; Donald G. Richards, 
chief, vibration and mechanical metal- 
lurgy; Stanley G. Best, consulting proj- 
ect engineer; Walter Arnold, systems 
engineer; Arthur N. Allen, design proj- 
ect engineer; Thomas P. Farkas, project 
engineer, in charge of electronic control 
development; and Edward W. Radtke, 
design engineer. 


Automotive Rubber Co., Inc.—Phillip 
Millard has joined the sales engineer- 
ing staff. 


General Motors Corp., Chevrolet Div. 
—Ross Fraser has been appointed as- 
sistant advertising manager. 


Ford Motor Co.—Leggett Brown has 
been named assistant to the director of 
public relations. Kenneth Gregory suc- 
ceeds him as manager of the News 
Bureau. 


Norton Behr-Manning Overseas, Inc. 
—-Herbert A. Stanton, has been selected 
to head a newly formed Mexican sales- 
distributing company. Edgar A. Maschal 
is vice-president. 


Rolls - Royce Montreal, Ltd.—Dr. E. 
Warlow-Davies has been named general 
manager and chief engineer. David 
Boyd has been appointed production 
manager. 


Kaiser-Frazer Corp.—E. R. Ordway 
has been chosen manager of West Coast 
aircraft production. 


Westinghouse Electric Corp.—H. H. 
Hanft has been named assistant to the 
manager of the Industrial Dept. 


Automotive Rubber Co., Inc., ARCO 
Rubber Processors Div.—R. P. Ganchan 
has been chosen to head activities at 
the new Houston, Tex., plant. 


General Electric Co.— Edward A. 
Green has been selected as manager of 
product planning for the Small and 
Medium Motor Dept. 
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United States Rubber 

Co.—Carlton H. Gil- 

bert has been appoint- 

ed advertising man- 
oger. 


Massey-Harris Co. — 

C. P. Milne has been 

chosen executive vice 
president. 


Luscombe Airplane 

Corp.—L. H. Bender 

has been named super- 

intendent of manutac- 

turing control and 

contract administration. 
¢ 


Aro Equipment Corp.—R. B. Blythe 
has been appointed executive chief en- 
gineer of the Bryan, O., factory. J. R. 
Markey succeeds him as sales manager 
of the Aircraft Div. 


Briggs Manufacturing Co., Refinish- 
ing Materials and Parts Div.—James 
L. Ryan has been named West Coast 
regional manager. 


Bell Aircraft Corp., Helicopter Div.— 
Laurence P. Saunders has been ap- 
pointed chief administrative engineer. 


Ethyl Corp.—Malcolm P. Murdock 
has been promoted to general sales 
manager. 


Consolidated Vultee Aircraft Corp., 
Guided Missile Div.—Routt A. Bryant, 
Jr., has béen appointed manager of 
plant engineering. 


Dana Corp.—William J. Joyce, Jr., 
has been named liaison engineer. 


Norton Co., Grinding Machine Div.— 
Frank W. Smith has retired as vice- 
president but remains as a consultant. 


MacDermid Western, Inc.—Dr. A- 
Lloyd Taylor has been appointed direc- 
tor of research. 


Arrowhead Rubber Co.—Arthur W. 
McGuire has been named assistant 
sales manager. 


Air Reduction Co., Inc.—Joseph H. 
Humberstone has been elected a vice- 
president. 


Samuel Moore & Co.—M. Robert 
Thomas has been chosen personnel di- 
rector and asistant advertising mana- 
ger. 


(Tura to page 108, please ) 





Necrology 


Russell A. Firestone, 50, a direc- 
tor of Firestone Tire and Rubber 
Co., died Dec. 12, in New York, 
N. Y. 


George W. Davies, 62, general 
sales manager, Sealed Power Corp., 
died Dec. 3, in Muskegon, Mich. 


James F. Fennnig, 47, mayager 
of the Raybestos Div. plant of 
Raybestos-Manhattan Co., Inc.. died 
Dec. 17, in Fairfield, Conn. 


Matthew Green, 58, manager of 
Parker Rust Proof Co., died Dec. 
12, in Morenci, Mich. 


Henry F. Michell, 61, traffic man- 
ager of the Autocar Co., died Dec. 
15, in Swarthmore, Pa. 


James Craig, 86, former ma¥ine 
engine manufacturer and manager 
of the New York Motor Boat Show, 
died Dec. 9, in Providence, R. I. 


Kirke K. Hoagg, 62, U. S. and 
Canadian vehicles engineer for 
General Motors Corp., died Dec. 11, 
in Searsdale, N. Y. 


Frank H. Taylor, 75, instrumental 
in the early development of the 
Curtiss airplane, died recently, in 
Cleveland, O. 


William L. Mantha, 66, automo- 
tive inventor, died Dec. 14, in Bay- 
port, L. L, N. Y. . 
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Ability to Mass-Produce Fine-Pitch 
Gears to Tolerances in Low “Tenths” 
Spotlights The Fellows Method. 


The balanced combination of the Fellows “Fine-Pitch” 
Gear Shaper and the No. 4 Gear Shaving Machine, 
aided by the superlative accuracy of Fellows cutters and 
shaving tools, assures unbelievably close limits. The in- 
spection charts opposite are reproduced from production- 
run performance—where specifications demanded holding 
these 48-pitch gears to 0.0003” after shaving. *77 The rou- 
tine super-precision is accomplished by setting up for 3 
cuts on the Gear Shaper, and 6 passes on the companion 
Fellows Shaving Machine. Notice, please, that with ac- 
curately-machined blanks it was possible to hold a max- 
imum error after cutting to 0.0005”—and not over 
0.0002” after shaving. 777 If you have fine-pitch gears to 
produce, Fellows. can help you hold to any tolerances 
that contemplated service demands. Write, wire or phone 
the nearest Fellows office. 


THE FELLOWS GEAR SHAPER COMPANY - Head Office and Export Department - 78 River Street, Springfield, Vermont 
Branch Offices: 323 Fisher Bldg. Detroit 2 - 5835 West North Avenue, Chicago 39 - 2206 Empire State Bida., New York 1 
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Greater — 
Productivity \ 


AUTOMATIC BAR AND CHUCKING MACHINES - PRECISION BORING MACHINES 
LUCAS HORIZONTAL BORING DRILLING AND MILLING MACHINES 


ie 


THE NEW BRITAIN-GRIDLEY MACHINE DIVISION 
THE NEW BRITAIN MACHINE COMPANY 
NEW BRITAIN. CONNECTICUT 








What’s a Pedigree Mean? 
It Means You Can Be Sure! 


-..and when you buy Union’s pedi- 
greed corrugated containers, you can 
be sure the quality is the same from 
carload to carload ... you can be sure 
your losses from breakage and returns 
will be at a minimum. 

Union corrugated boxes have a pedi- 
gree going back in an unbroken line to 
the forests owned or cultivated by 
Union ...to Union’s huge mills and 
fabricating plents. Every step is con- 
trolled by Union. 

That is why Bayuk Cigars Inc. pack [0 Sure-bieod line. He hes been 
their famous Phillies, the favorite famous for hundreds of years for his re- 
smoke of millions, in Union boxes — eS ee eee eee 


fact, this is the only breed whose evi- 
the boxes with a pedigree dence is accepted in a court of law. 

















CERTIFICATE 
BOX MAKE! 
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UNION Corrugated Containers 


UNION BAG «& Paper Corporation 


Principal Offices: WOOLWORTH BLDG., NEW YORK 7, N.Y. 
Corrugated Container Plants: SAVANNAH, GEORGIA + CHICAGO, ILLINOIS + TRENTON, NEW JERSEY 
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: with MtWar 


A well known axiom “The whole is greater than any of its parts” 
leads us to consider—Men and Machines. Mult-Au-Matics are designed 
and built with a thought to the human operating element. Operators on every hand 
acclaim this viewpoint and produce accordingly. Therefore, with men and 
Mult-Au-Matics, Production Volume is only limited by the Ability of the 
Mult-Au Matics themselves. 
This Ability or Productive Capacity is definitely stated in Bullard Engineering Estimates on your wok. 
We suggest that you take advantage of our Engineering Service with a view to mak- 
ing comparative studies. Reflect on your comparisons, and at the same time Reflect 
on—Men and Mult-Au-Matics—The Profitable Combination. 








A Hard job done the Easy way on a Bullard Mult-Au-Matic 


Mult-Au-Matics in Models and Sizes 
' to meet your requirements 


Type D 4 12°*, 16°°—6 or 8 Spindles 
Type 16-23°'—8"Spindles 
Type 'K’ 9'2°° to 10%" Capacity 6. 8, 12 or TE-Spindles 


s your work samples or blueprints for Engitieering Estimates. 
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SPECIAL HANDLING and CONVEYOR EQUIPMENT 


Barnes 24 Station Automatic Progress- 
Thru Machine with fixture return 
conveyor. Handles 116 machining opera- 
tions at gross production rate of 260 
pieces per hour. 








¢ 100 


W.F. and JOHN BARNES 


SPECIALIZED MANUFACTURING FAC- 


Eliminates Laborious Operations — Increases Output Capacity 


Designing and building special work handling and conveyor equipment is today an 
integral and important part of a 6-point machine tool building service rendered by 
Barnes. The example shown above illustrates how such equipment helps increase 
machining efficiency by reducing physical effort. Other components often include 
work and fixture rotating and lifting devices, air cleaning units, and drag-line or 
vibrator-type chip conveyors which save time and eliminate many hazardous and 
laborious operations. Because such equipment is specially designed and built, it 
simplifies operating problems and helps increase output capacity. 





Undivided Responsibility Assures Better Service 


Because all planning, engineering, and manufacturing efforts at Barnes are closely 
coordinated, you get a complete machine tool building service all from one con- 
venient, dependable source. Broad, varied engineering experiemce and creative 
skills have been developed over the years which enable Barnes to help you solve 
many troublesome production problems. If your present or future machining needs 
call for faster, more efficient methods, we will be glad to work with you as rapidly 
as current conditions will permit. 


Write ger Fel Detadls nx ior ‘cee booklet “Coordinated 


Machine Engineering,” describing the details of Barnes machine tool build- 
ing service. Illustrates modern machines and mass production techniques. 


W. F. & JOHN BARNES COMPANY 
312 S. WATER ST., ROCKFORD, ILLINOIS 





MULTIPLE SPINDLE DRILLING, BORING, TAPPING MACHINES + AUTOMATIC PROGRESS-THRU AND TRANSFER TYPE MACHINES 
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LLUSTRATED here are two setups for a series of tests 
I conducted recently by engineers of the Kaiser- 
Frazer Corp. and Tinnerman Products, Inc. As shown 
in the illustration, the frame and body of a Henry J 





car were assembled to an L.A.B. vibration machine 
with the frame first secured by a forward rear-spring 
shackle mount and U-bolts over the frame near the 
front hold-downs. This was done in a way to prevent 


Frame and 
body of 
Henry J 

on LAB. 
vibration 
machine. 


relative motion between the test 
machine table and the body-and- 
frame assembly. The vibration 
platform motor was then run at 
a speed corresponding to 235 
cycles per minute for the table. 
After an extensive run, all of 
the Tinnerman Speed Nuts on 
the body were checked and found 
to torque the same as the start. 
There were 100 of these Speed 
Nuts on the body and frame of 
the test car; 18 on the rear fen- 
ders, 12 on the front fenders, 12 
on the body hold-downs, and 58 
on the front end assembly. Fol- 
lowing this test, operation of the 
machine was increased to 285 
cycles per minute, and during 
this run the Speed Nuts were 
found intact. 

To increase the severity of 
vibratory stresses and to simu- 
late actual driving conditions, 
the position of the body on the 
vibration machine was changed 
as shown in the photo. The rear 
frame cross member was sup- 
ported at a point some distance 
from the machine while the 
front of the body was held to 
the table only by its own weight, 
but was prevented from creep- 
ing by a cross bar on the table. 
The front frame cross-member 
was bolted to a board to prevent 
damage to the table, and the 
board was greased to minimize 
sliding friction. 

(Turn to page 86, please) 


This illustration shows the body resting on 

the vibration table while the rear frame 

cross member is fastened fo a separate 
support. 
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Cutaway view of the T-400 gas tur- 
bine engine including inlet silencer. 


er 


¢ 
Se Mae 


where every pound of weight and cubic 
feet of volume are important. 

The T-400 is started by directing com- 
pressed air against the blades of the tur- 
bine. This method of starting the en- 

. gine was adopted for its simplicity, and 
Design Features of because compressed air is readily avail- 
able on shipboard. 

In addition to its Navy use, the new 

S {| G T bi f T-400 has many potential civilian and 
Mma as ur ine or military applications, according to the 
manufacturer. It may be adapted as a 
——— “ power source for uses ranging from 
Driving Shi Generator helicopters to propulsion of small boats 
p and military land vehicles. Industrial 
uses also are seen, such as powering 
pumps and compressors on pipe lines and 
in other applications. 
HE first gas turbine engine to be installed in an Arrangement of the various components is illus- 
American Naval ship has been completed by Solar trated in the cutaway and exterior views of the as- 
Aircraft Co., San Diego, Calif. The T-400 turbine sembled unit. Shafts of the principal components— 
will be used to drive a 250-kw electric generator, to (Turn to page 98, please) 
provide emergency power on . 
shipboard. 
Weight of the basic engine, 
controls, and reduction gear 
box together is 561 Ib. The 
unit is five ft long, and both 
height and width are less 
than three ft. It will be in- 
stalled on a fast Navy ship 





Arrang # of comp ts is shown in this 
view of the T-400 gas turbine engine with- 
out inlet silencer. 
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ROCKETS for sazooxas 


By Joseph Geschelin 


Here are the component parts and sub-assemblies of the Ford 
rocket. Several stages in the making of the motor body are 
shown in the left hand upper corner of the illustration. 


MONG the many military projects under- 
A taken by Ford Motor Co. is the volume 
manufacture of 3.5 in. rockets used in 
the latest type bazooka weapon which has seen 
so much service in Korea. The rocket is com- 
posed of a number of parts, and demands 
meticulous care in manufacture as well as 
quality control to assure absolute soundness o1 
major components. The illustration shows the 
group of parts that go into a single rocket, the 
major elements being the motor body and head 
assembly. 

The motor body, one of the most critical 
parts from the standpoint of manufacture, is 
made from specification steel tubing—2.079- 
2.089 in. OD and wall thickness of 9.247 in. 
Because of close specifications and the need for 
salt bath heat treatment, tubing is handled care- 
fully in heats and processed in batches of an 
individual heat. 

To provide a condensed picture of major op- 
erations on the motor body, consider the fol- 
lowing outline: 

Tubing is cut to length in lathes; the ID is 
broached in a battery of American 
vertical broaching machines; and the 
OD is turned in a battery of Sund- 
strand automatic lathes. 

The turned pieces then go to a 300- 
ton Cleveland press for the forming 
of the neck on one end. This is done 
in six stages, the work being indexed 
around from one station to another on 
a rotary indexing table. 

Next the OD is ground in Cincin- 
nati centerless grinders and the pieces 
are bored, counterbored, chamfered, 
and faced in a battery of large Cono- 
matics. 


Rough-boring of the motor body cavity is done 
in a battery of Baird automatics, one of these 
being shown in close-up in this view. 
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Spray painting of component parts is 
handled in a battery of DeVilbiss spray 
booths. Typical of such operations is 
this view of painting the entire head 
assembly. As shown, the work proceeds 
on a conveyor, mounted on rotating 
spindles. Spraying is done automatic- 
ally by means of two spray guns as 
shown. 


The work is now ready for 
heat treatment in the Ajax- 
Hultgren salt bath furnace, 
having an automatic conveyor 
feed cycle, and precise tem- 
perature control. An interest- 
ing feature of the unit is that 
work is loaded and unloaded at 
the same end. 

Following degreasing the 
parts are ground on the OD in 
Cincinnati centerless grinders, 
and bored to size in Heald 
Bore-Matics. Additional rough- 
boring of the cavity is done in 
a battery of Baird automatics, 
one of which is shown here. 

At this point the motor body 
is ready for hydrostatic pres- 
sure testing. This is done in 
two separate settings in Deni- 
son presses, applying 25,000 
psi at each one. 

The motor closure, a screw 
type fitting which closes off the 





motor body, also requires hy- This view is a close-up of the die station of the 300-ton Cleveland press used for 
drostatic pressure testing. forming the motor body neck. This is done in six stages in the indexing table 


seen here. 
Being a smaller part and han- 
dled with more facility, it is 
tested in a multiple-station set- 
up in an automatic cycle in a 
Denison Multipress. Note- 
worthy features of this ma- 
chine are horizontal heads on 
(Turn to page 86, please) 


The entire operation has been mechan- 

ized by advanced materials handling 

methods. Here may be seen a portion 

of the one of the conveyor lines in 

the paint shop, indicating the manner 

in which the bomb-shaped head assem- 
bly is transported. 
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Above—Blower side of the Lever-Diesel. 


Below—Injection pump side of the engine 


NNOUNCEMENT has recently been made by 
A Lever Motors Corp., Charleston, IIl., of 
a new Diesel engine of unconventional 
design. By taking advantage of an abandoned 
art in engine construction—the leverage system 
—an extremely long dwell at the bottom of the 
piston stroke is attained. 

A reversal of common practice is made pos- 
sible by use of the leverage system. Because of 
the pronounced dwell of the piston at the bottom 
of the stroke, the cylinder ports have been made 
the exhaust outlet, while the valve in the head is 
used for the inlet or scavenging air. Being an 
inlet valve, the life of this valve is greatly ex- 
tended. At the same time, the incoming air is 
most effective in cooling the vital parts. 

The maximum angularity of the piston rod is 
3.3 deg off the axis of the cylinder bore. This 
slight angularity permits the side thrust of the 
piston to be held against the inside wall of the 
cylinder at all points in the reciprocation. This 


Longitudina! sectional view 
nS of the new engine. 
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Unique Design 


minimum of pressure against the cylinder wall is said 
to be sufficient to eliminate any tendency to piston 
slap. It also reduces piston and ring wear. 

Immediately after the piston passes the top center, 
the upper pin in the connecting rod starts downward 
in an outward arc. This outward movement in con- 
junction with the outward movement of the crank pin 
not only makes for a more efficient application of 
power to the crank but also a more even distribution 
of pressure on the crank pin. 

The piston stroke is 4.968 in. and the crank radius 
is 1.656 in. By use of these proportions the Lever- 
Diesel is able to secure an equalization of bearing 
pressures as well as a complete freedom in the rotative 
and reciprocating movements. 

Since the power stroke in the Lever-Diesel is ex- 
tended approximately 30 per cent beyond conventional 
practice, with moderate peak pressures and operation 
within the medium speed range, the Lever-Diesel can 
operate continuously on a higher mep without harm- 
ful effects, according to the manufacturer. 





Condensed Specifications 
of Model D2 
Lever-Diesel Engine 


Since the engine illustrated here is a test unit and 
the first Lever-Diesel design, no claim is made that 
it represents the best in compact construction. Final 
production arrangements have not yet been made by 
Lever Motors Corp. 





Left—Details of the reciprocating assem- 
bly and the overhead valve mechanism 
are shown in this transverse sectional 


drawing. 


View of the reciprocating assem- 
bly. In a complete revolution of 
the crank, both the piston rod pin 
and the connecting rod pin oscillate 
approximately 68 deg each. Ex- 
cept for the fulcrum, the pins are 
under full pressure lubrication. 
They can be removed and rein- 
stalled through the side of the 
engine 
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An 
Article by 
Joseph wae 


Number cylinders 
Geschelin Valve arrangement 


Bore (in.) 

Stroke (in. 
Displacement (cu. in. 
Compression ratio 
Brake hp. (max. 
Torque (max.) (ib ft 
Number main bearings 





Condensed Mechanical Specifications 
Willys-Overland F-head Engine 


(Above)— 
Overall height of the 
new Willys-Overland 
685 sedan is 60 in. 
(londed), and body 
5 width is 72 in. at the 
F-head widest section. 
3% 
34 
161 
7.6 to1 
90 @ 4400 rpm 
135 @ 2000 rpm 
4 


Mechanical Features of 
New W-O Passenger Cars 


toric name returns to the passenger car field. 

That is the dramatic news from Willys-Overland 
in announcing a line of passenger cars for the 1952 
season. It will be recalled that the Americar was the 
last prewar car produced by Willys—a small, low- 
priced model intended for the mass market. By con- 
trast the 1952 models are in a completely different 
class. 

The sales program contemplates a rounded line of 
three series of cars—Deluxe, Super Deluxe, and Cus- 
tom in a variety of body styles. At the outset, how- 
ever, only the Super Deluxe and Custom models will 


| \OR the first time in practically ten years a his- 


38 


be available and these only in the two-door body style. 
Next should be the introduction of a four-door sedan 
in the Custom line; and later in 1952 the Hard Top 
Line and the Deluxe Line. 

While the styling treatment can be appreciated by 
examination of the photographs reproduced here, what 
is not so obvious to the eye is that W-O has cast its 
lot with the “unitized” frame construction, i.e., with 
body and frame integral. 

Briefly, the car has a wheelbase of 108 in. Over- 
all length—bumper to bumper—is 180% in.; body 
width at widest section 72 in.; and overall height 
(loaded) 60 in. Aiming for maximum seating space 
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The intake manifold is cast in the cylinder head as shown in this part-secfional illustration. 


and comfort for six adult passengers, hip room both 
front and rear is 61 in., while width at shoulder 
height is 57% in. Dry weight of the Super Deluxe is 
approximately 2517 lb while curb weight is around 
2664 Ib. 

This announcement also incorporates the introduc- 
tion of the long awaited F-head conversion of the six- 
cylinder engine—standard on all domestic Super 
DeLuxe and Custom passenger car models—having 
a rating of 90 bhp at 4400 rpm. The four-cylinder 
F-head engine, announced some months ago will be 
made available for export only. The DeLuxe series 
to be introduced later will continue the present L-head 
engine. Overdrive is optional on all models and will 
be installed on all cars produced at the time of in- 
troduction. 

From the standpoint of fuel economy, road tests of 
cars with overdrive and high performance axle ratio 
of 4.56 to 1, produced the following results: 


Super Deluxe and 
Custom models will 
be available in the 
Mees two-door body sty/ 





30 mph 35.0 mpg 
50 mph 28.0 mpg 
80 mph 17.0 mpg 

According to engineering department tests, the fol- 
lowing performance data have been recorded—a stand- 
ing start to 60 mph through all gears can be made in 
17% seconds. Maximum speed is 90 mph with over- 
drive; 85 mph with direct drive. Engine revolutions 
per mile—2520 with overdrive; 3602 with direct drive. 

Exceptional characteristics are claimed for the 
F-head engine. The criterion of bhp/cu in. displace- 
ment is 0.560. The figure for lb-ft torque/cu in. dis- 
placement is 0.840. And finally, the weight/hp ratio 
(dry) is given at 28.4 lb. 

Coming to mechanical design, consider first the new 
engine. For convenience the basic specifications data 
are given in tabular form, while the general features 
of the F-head construction are shown in the cross- 
sectional drawings. Compression ratio is high and 
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Longitudinal sectional view of the 

F-head six-cylinder engine which 

will be standard on all domestic 

Super Deluxe and Custom passen- 
ger car models. 





Partly-exploded view of the inde- 

pendent front pensi Note 

that the coil spring is mounted on 

a rubber seat fitted in a recess in 

the wheel housing while its lower 

end is mounted on top of the king 
pin support. 
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New Willys—(Continued) 





yet the engine operates with regular 
fuels. As in the case of the four- 
cylinder engine conversion, the Six 
has the intake valve located in the 
head directly over the piston, while 
the exhaust valve is in the block to 
one side of the combustion chamber 
Intake valve head diameter is 1% 
in., its large size making for free 
breathing. 

The intake manifold, cast integrally 
with the head, has full length water 
jacketing which is said to maintain 
the most efficient control of fuel mix- 
ture temperature. Exhaust valve 
areas are fully water jacketed and 
exhaust valves are fitted with the 
T-P positive valve rotators now so 
widely used in heavy duty engines. 
Valve springs are of self-damping 
type. 

Three-ring aluminum pistons with 
the top ring chromium-plated are 
standard and are provided with a heat 
dam. Spring backed oil control rings 
are used. 

An oil filter and oil bath air cleaner 
are optional equipment. 

A Carter downdraft, single-throat 
carburetor of 114 in. size is standard. 
Spark plugs—Champion J-8, 14 mm. 
—are located in the head on the right 
side. Vacuum-operated automatic 
spark advance with governor control 
is employed, spark advance being 19 
deg at 2800 rpm under governor 
control. 

The cooling system is of conven- 
tional type with a thermostatic by- 
pass to permit quick engine warm-up. 
A seven-lb pressure vent radiator cap 
is used. The fan is of four-blade 
assymetrical design to minimize noise. 

The entire power drive is of 
cushioned type to promote smoothness 
and quietness of operation and free- 
dom from vibrations sometimes trans- 
mitted into the passenger compart- 
ment. The power-plant has a three- 
point cushioned mounting in special 
rubber mounts having a basic fre- 
quency below that of the engine at 
idling speed. 

Another feature contributing to 
freedom from external vibrations is 
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Transverse section of the new engine showing arrangement of valves, dis- 
tributor drive, etc. 


found in the fact that the exhaust system from the manifold to the 
portion of the tailpipe immediately behind the muffler is suspended 
from the engine and thus moves with the engine on its mounts. The 
rear section of the tailpipe is suspended in rubber mounts. 

Starting the engine is by means of the “Startakey” whereby starter 
is engaged simply by turning the ignition key to the extreme right. 

A vacuum booster is optional on all models. 

The transmission is the same as in current production. Clutch is 
814 in. diameter, single plate, dry type with sealed grease packed ball 
release bearing with torque rating of 147 lb ft. 

Brakes are of four-wheel hydraulic type with 14% in. diameter cylin- 
der in front, 18/16-in. diameter cylinder at the rear. They are of 
internal expanding, two shoe floating anchor, self-centering type. 

The rear axle is a modified version of the Spicer Model 23, semi- 
floating, hypoid gear type, with underslung spring seats. The follow- 
ing axle ratios will be available: 4.56 to 1; 4.1 to 1; 3.85 to 1. 

As illustrated, the front suspension system is of coil spring type 
but differs from conventional mountings in the adoption of a double 
wheelhouse construction at the front end sheet metal to which the coil 
spring is mounted. The spring is mounted on a rubber seat fitted in 
a recess in the housing, the latter structure being responsible for 
carrying all primary load reactions. As shown, the lower end of the 
coil spring is mounted on top of the king pin support. 

(Turn to page 82, please) 




















Production of 


Tank Engine 


Crankcases 


HE greatly accelerated tank produc- 
[Mion program has converted the 

Getty St. plant (Muskegon, Mich.) 
of Continental Motor Corp. into a real 
beehive of activity crowding the facili- 
ties originally designed for the start of 
12-cylinder engine production (see AUTO- 
MOTIVE INDUSTRIES, Feb. 15, 1950). The 
new equipment and new production lines, 
incident to the current expansion pro- 
gram, were installed for the manufac- 
ture of the six-cylinder, air-cooled mili- 
tary engines used in Walker Bulldog 
tanks. 

This article is intended primarily as a 
pictorial highspotting of operations on 
the crankcase. The crankcase is proc- 
essed in three stages—machining of each 
of the two halves, followed by machin- 
ing of the assembly. One of the inter- 
esting features of the equipment in this 
department is the use of large Cincinnati 
Hydro-Tel millers for many major mill- 
ing operations. Typical of this practice 
is semi-finish-milling of the joint face on 
one of the crankcase halves, illustrated 
here. The large diameter milling cut- 
ter is guided over the joint face contour 
under the influence of the automatic 
tracer, at the right, which, in turn, is 
guided around a full contour template. 

According to the production experts 


(Top! 


Perspective of part of the final assembly line for six- 
cylinder tank engines. 


(Center) 

Close-up of three-station special Ex-Cell-O machine 

designed to handle various operations on the verti- 

cal and horizontal fan drive bores. In this view the 

center head is seen at work on the vertical bore. 

Horizontal boring is done with the head at the 
extreme left. 


(Bottom) 


Here is a view of the large W. F. & John Barnes 
three-way machine designed for gun drilling oil hole 
galleries in the crankcase. 
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By 
Joseph 
Geschelin 





in this plant, the Hydro- 
Tel was found to be a 
natural on the crankcase 
job because of the flexi- 
bility of the machine and 
the facility with which 
many difficult milling op- 
erations could be handled. 
By using the tracer attach- 
ment and suitable tem- 
plate, it is possible to sweep 
contours of any complexity 
without interference from 
bosses or projections. It 
may be of interest to out- 
line some of the major op- 
erations on one of the 
crankcase halves as well as 
the sub-assembly, at the 
same time tieing in with 
brief comment on some of 
the operations illustrated 
here. The summary is 
given at the right. 

It should be noted that 
the outline is condensed 
and does not include all of 
the operations performed 
on this part. 

The last operation noted, 
lapping of the joint face, is 
representative of the ad- 
vances made in equipment 
for facilitating the lapping 
of such large areas. It is 
done, as illustrated, on an 
84-in. Crane Lapmaster, 
one of the largest ma- 
chines of its kind in use 
today. 

Some of the major opera- 
tions on the crankcase as- 
sembly includ e—rough 
bore, counterbore, counter- 
sink, face and chamfer the 
vertical fan drive bore in 
preparation for the finai 
operation on the special 
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Operations on Crankcase 
(1-3-5 Side) 


OPERATION 


Rough mill joint face 
(use 12-in., 14-blade milling 
cutter with inserted cemented- 
carbide blades) 


Rough mill pan rail 
Rough mill cylinder deck 


Rough bore four main half bear- 
ings, rough bore two seal diam- 
eters and face 


Rough profile mill flywheel end 
(profiling of half circle with 
cemented-carbide shell end 
mill) 


Rough bore and chamfer cylinder 
bores 


Stress relieve castings after rough 
machining 


Semi-finish fill joint face 
Step drill 12 cross bolt holes 


Semi- and finish-ream cross bolt 
holes 


Finish mill panrail bosses 
Drill 8 oil holes 


Drill 20 holes 
Drill three oil gallery holes 


Drill three oil holes 


Finish flycut cylinder deck 


Finish bore and chamfer cylinder 
bores 


Drill, counterbore, and tap deck 
stud holes 


Finish flycut joint face 


Lap joint face 


EQUIPMENT 


Cincinnati vertical Hydro-Tel 


Cincinnati vertical Hydro-Tel 
Cincinnati vertical Hydro-Tel 


Snyder special line boring machine 


Cincinnati vertical Hydro-Tel 


Heald Model 421 single end 
Bore-Matic 


Cincinnati vertical Hydro-Tel 
Natco 12-spindle drill 


Natco 24-spindle double-end 
horizontal drill 


3-36 Cincinnati Hydromatic 
tracer controlled mill 


Leland-Gifford two-way drilling 
machine 


Lee sperial 41-spindle Drill 


W. F. & John Barnes three-way 
gun drill 


Leland-Gifford three-way, three- 
spindle drill 


Cincinnati vertical Hydro-Tel 


Heald No. 421 single-end three- 
spindle Bore-Matic 


Snyder special horizontal 
multiple-spindle drill 


Cincinnati vertical Hydro-Tel 
Crane 84-in. Lapmaster 




















Tank Crankcases 








Ex-Cell-O machine; semi-finish bore 
crank bores, finish counterbore, and finish 
face the seal hub in a W. F. & John 
Barnes horizontal line boring machine; 
finish face and turn both ends of the 
assembly in the massive 274% x 72 in. 
Monarch heavy duty lathe, using ce- 
mented-carbide tools. 

The next operation, illustrated here, is 
finish boring, counterboring, counter- 
sinking, facing and chamfering the ver- 
tical and horizontal fan drive bores in a 
special four-head, two-way Ex-Cell-O 
precision boring machine. In operation, 
the middle head does the facing, boring, 
and other operations on the vertical 
bore. Then the fixture moves over to the 
left hand head which moves down into 
the work to provide support for the hori- 
zontal boring bar, the latter coming in 
to bore and face the horizontal bore. The 
work then is indexed over to the right 
hand head for milling the horizontal 
thrust bearing. 

One of the largest and most impres- 
sive of the machines on this line is the 
103 spindle Snyder special double-end 
drilling machine designed for drilling, 
counterdrilling, counterboring, counter- 
sinking, reaming, and tapping all holes 
in both ends of the assembly. 

Later the crank bores are finish-bored 


(Top) 


One of the largest of the machines on the crankcase 
line is this 103-spindle Snyder—a special two-way 
machine—fcr drilling, reaming, tapping, efc., all 
holes in both ends. The work is moved progressively 
through three stations into the background. 


(Center) 

Joint feces of crankcase halves are lapped fo fine 
finish and meticulous flatness in this big, 84-in. 
Crane Lapmaster. One of the largest of its kind, 
this lapper tokes two halves at a time as shown. 


(Bottom) 


Typical of the installation of Cincinnati Hydro-Tel 

machines on the case line is this one, tooled for 

milling the joint face. This operation involves not 

only interrupted cuts but outline contouring as well. 

The large milling cutter is guided about and around 

the work by means of the tracer at the right, follow- 
ing the flat template. 
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(Continued) 





and thrust bearing finish-faced and 
chamfered in a W. F. & John Barnes 
horizontal line boring machine. 

As a matter of special interest the 
familiar Norton Cam-O-Matic equip- 
ment, so widely used in cam grinding, is 
found in outsized form in this plant for 
grinding camshafts for 12- and six-cyl- 
inder engines. The illustration gives 
some impression of the size of these ma- 
chines. To be more specific the camshaft 
for 12-cylinder engines is about 54 in. 
long, while the one for sixes is approxi- 
mately 27 in. long. Both can be ground 
in the same machine. 

Materials handling has been given close 
attention, employing gravity roller con- 
veyor lines for inter-machine communication, indus- 
trial trucks for general transportation of parts and 
assemblies. Manual handling has been reduced on the 


ECHANIZED materials handling has reduced 

the loading time of five annealing furnaces 

from all day to two hours at the Fafnir Bearing 
Co., New Britain, Conn. 

Fafnir uses its materials handling equipment 
in both standard and unusual ways. Virtually all 
parts are carried by fork lift or platform trucks 
at some stage of production. Trucks used for this 
purpose include 2000-lb capacity electric-powered 
Automatic fork trucks, equipped with rollover forks. 
and platform-type driver-led Transporters, made by 
the Automatic Transportation Co., Chicago. 

Typical operations include intraddepartmental runs 
of from 200 to 600 ft with bins of partly finished prod- 
ucts. This operation, Fafnir reports, has saved a high 
percentage of handling costs. 

The method of loading of the annealing furnaces 
with forged rings or hoods in cast-iron bins is a real 
time saver. An Automatic fork truck takes the bins 
and places them three in a row on the furnace car, 
which is then pushed into the furnace by the truck. 

Another problem solved by mechanical methods is 
chip and scrap handling. Here, the Automatic’s roll- 
over forks are employed to dump the entire load 
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This is one of the special long bed Norton Cam-O-Motics set up for 


grinding camshatts for both six- and 12-cylinder engines. 


machine lines by the installation of hoists mounted on 
pivoted tracks or rails at each of the big machines ip 
the crankcase department. 


Modern Handling Cuts 
Furnace Loading Time 


directly into bins or highway trucks. This technique 
produced a considerable saving in handling, and it is 
said that the fork truck paid for itself in less than a 
year. 

An Automatic Transporter is used to take bearing 
rings between the temporary storage and the washing, 
and grinding machines. The runs are from elevators 
from lower floors to the sections mentioned, which are 
on other floors. An average run is 200 ft. One Trans- 
porter and one man, per shift, handle the job which 
called for a four-man crew under the old system. 

In Fafnir’s Washington Street plant only one Trans- 
porter is used for several floors. A small elevator pro- 
vided a bottleneck, but the Transporter was able to 
ride the elevator with its load and deliver it on any 
floor. The transportation maintenance foreman says 
that this was the only solution to the problem of 
mechanizing materials handling in the building. 














Palouste | is a compressed air generator with a capacity of 2.3 Ib of air per sec at 


50 psi absolute delivery pressure. 


The Marbore is a jet reaction turbine 
suitable for high speed aircraft such 
as target planes or guided missiles. 
Maximum thrust is 880 Ib with tuel 


Gas Turbines Necessary For 
Small Aircraft Progress 


By C. F. Bachle, Vice-President, Research 


Continental Aviation and Engineering Corp 


achieved down to the present day with the per- 

sonal aircraft development appearing to have 
reached a stagnation point, as illustrated in Fig. 1. 
With the advent of the turbine, however, a new ave- 
nue of development seems to have opened up which 
should break the stalemate and make the next major 
step of progress possible. Use of turbines radically 
departs from the piston engine tradition and the re- 
sult will be greatly increased comfort, safety, and 
speed. 

For the aircraft wing to produce lift, forward motion 
must be produced by some device able to produce 
thrust. All thrust in aircraft, whether propeller or 
jet, is the result of the same basic law of nature, 
“where there is action, there is reaction.” The pro- 
peller is used to increase the velocity of a quantity 
of air. This increase in air speed across the propellers 
creates a force which is the action, while the pull im- 
parted to the aircraft is the reaction. The jet machine 
utilizes the same principle, and the jet engine and the 


Si progress in aircraft design has been 


propeller-piston engine differ only in the pounds of 
air blasted out rearward and in the velocity imparted 
to the air. The propeller-piston engine moves a great 
quantity of air at small velocity increase, while the 
turbo-jet propulsion engine moves a relatively small 
quantity of air at a high velocity. In order to know 
how the turbine should be utilized, it is profitable to 
examine a special kind of power plant yardstick called 
“propulsive efficiency.” This is concerned with the 
velocity with which the air is expelled rearward. 
Applying this to aircraft, the zero efficiency point cor- 
responds to operation on the ground with the brakes 
locked, in which case the engine operates and pro- 
duces thrust but accomplishes nothing useful since 
the aircraft does not move. At the other end of the 
propulsive efficiency scale, shown in Fig. 2, the power 
that can be produced is very small even though the 
efficiency is high; therefore, an oversize power plant 
results. It so happens that a turbine is able to give 
the high speed rearward blast necessary for high- 
speed flight with much greater efficiency than is the 
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consumption of 1.15 /b of fuel per hr The Aspin ducted fan is essentially a shatt turbine in which the power is absorbed 

per |b of thrust. This turbine is also driving a very high speed multi-blade propeller forming an integral part of the machine. 

useful to provide extra thrust for The air moved by this propeller, or fan, is ducted aft to a jet discharge. The charac- 

take-off on transport-type aircraft. teristics of the machine are intermediate reg a shatt turbine + propeller, and a 
pure turbo-jet 








piston engine and propeller and this is the basic rea- 
son that jet-reaction turbines are used in our high- Se 
speed military aircraft. Conversely, in a slow-speed Pm: wis 
aircraft, the propeller is best since it is basically a low- 

velocity, large mass-flow producer. Between these two, 
the ducted fan has advantage in the mid-speed range, pase Gee 
as further illustrated in Fig. 3. The power source by oo} S-PLACE PLANE 
which these two devices accomplish the ends described A ee 
above does not really matter. A piston engine and a | Oe ee hae 
turbine have each been used for both kinds of propul- FIED GEAR 

sion. Each kind of engine has its virtues and its faults, 
some of which will be considered. 

The next factor to consider in evaluating the propul- 
sive system is the engine itself or the energy-generating 
means. The present state of development of the turbine * ABD 
is such that the fuel consumption is greater than the pe eee ary 
piston engine. Within the foreseeable future, the fuel : 
consumption of the small turbine will be improved to 
the point where there will be little difference in fuel errvcency 
consumption between the two, but this is some time off. 
In the meantime, there is no reason to delay turbine 
application to production aircraft since superior per- 
formance can be obtained using present turbines. Sec- 
ondary advantage of the turbine, such as low weight, ca 
reduced frontal area, no cooling power loss, and other Fig 2—Propulsive ree ey @ speed of 
factors add up to enough advantage to more than offset — 
the present high fuel consumption disadvantage. The 
curves of Fig. 3 illustrate the point that the turbine of 
either the jet reaction or ducted fan variety has less 
fall-off in thrust with increased speed than an engine 
connected to a propeller. 

Before continuing further in the statement of the 
case for the turbine, it will be well to describe the vari- gtr * Mir Ye 
ous ways a turbine may be used. Fig. 4 shows diagram- THRUST 
matically how four varieties of thrust producers operate ac}-—— 

First, and simplest of turbines is the pure jet reac- 
tion-type as used by military aircraft. This is the 
power plant for high-speed aircraft and is a very poor 
choice for the aircraft in the 100 to 400 mph class be- 
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Fig. 1—Advance of airspeed since 1903. 

















- Fig. 3—Thrus? vs aircraft speed for three types of 
mete 9 : 
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Fig. 4—These four methods of propulsion utilize the 
same basic turbine power unit. 
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Fig. 5—Power losses; piston engine and propeller. 
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Fig. 6—Four-place aircraft gross weight. (Assumes 
680 mile cruise). 











cause of poor propulsive efficiency at low aircraft 
speeds. 

Second is the shaft turbine. This type is excellent 
for any place where piston engines are now used; 
such as fixed-wing aircraft, helicopters, and converta- 
planes. 

Third is the ducted fan, which is the same as a 
shaft turbine but with a fan connected instead of a 
propeller. This type is excellent for the mid-speed 
range; that is 200 to 400 mph and, therefore, is the 
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TABLE | 


Present 

Piston 

Engine 

Cruise speed. . 170 

Cruise range—miles 680 

Miles per gallon. . 18 

Weight of aircraft. . 1625 

Weight of power plant. . 600 

Horsepower—take-off . . 200 

Weight of fuel required 230 
Cost of aircraft 

(Estimated) .. 18,000 











most prominent contender for the four-place commercial 
aircraft power plant since this is the natural speed range 
for this type aircraft. 

Fourth is the air bleed turbine. In this case, the use- 
ful work is extracted from the turbine in the form of 
compressed air which can be used for special purposes, 
such as a helicopter with rotor tip jet thrust where the 
compressed air is led to the rotor tip and then directed 
rearward to give jet thrust. This type, and the ducted 
fan, may also be used for producing high lift from the 
aircraft wings at low speeds by boundary layer control. 

All of these four types are essentially the same engine 
with various features added and this versatility is one 
of the attractions of the turbine. 

Examples of all four of these types have been devel- 
oped and are now offered to the aircraft industry by 
Continental. These power plants are illustrated here. 

All the turbines have common features which are: 
Single-stage, centrifugal compressor of 31 compression 
ratio; annular combustor of extreme compactness and 
high efficiency; and axial-flow turbine having one-stage 
in the case of jets and two in the case of shaft turbines. 
Other features are: Fuel thrown out from the rotating 
shaft eliminating multiple spray nozzles with their 
high-pressure fuel systems; air-cooled turbine nozzle; 
link-type bearing support giving centralization of tur- 
bine rotating parts in the stationary housing under 
temperature expansion dimension changes; and very 
stiff turbine shaft resulting in freedom from vibration 
troubles. All these turbines have a long record of en- 
durance running in France, which is the basis of the 
statement that the turbine will be more reliable than 
the piston engine even at the present state of devel- 
opment and, in the future, much improved life is 
expected. 

Figure 5 shows the power losses in a typical piston- 
propeller aircraft, some of which can be avoided with 
the turbine. It is obvious that these losses may not be 
important at low speeds but at 300 miles per hour, 33 
per cent of the engine power is wasted. 
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Artouste | is a shaft turbine of 280 hp 

weighing 185 |b. Fuel consumption is 

1.02 Ib per hp hr. Jet thrust of ex- 

haust is 46 Ib which at 300 mph cor- 

responds to 13 per cent increase in 

power and 11 per cent less fuel con- 
sumption per hp. 


Figure 6 summarizes the results of one study show- 
ing how the gross weight of aircraft varies with speed. 
In the case of the piston engine, various losses not 
present in the turbine make it necessary to use greatly 
increased power which, in turn, requires increased air- 
frame to support it. The net result is an aircraft of 
at least twice gross weight for the same performance 
as compared with the ducted fan jet reaction turbine 
aircraft. 

Summation of all these factors is shown in the re- 
sults of one design analysis given in Table I. 


Metal Plating 
on Plastics 


HENOLIC, styrene, and vinyl plastics may be plated 

with a hard film of copper, silver, chromium or 
other metal by employing recently-developed mass pro- 
duction techniques. Metal plated items molded of 
plastics are more resilient and lighter than solid 
metal, and are said to be highly resistant to heat, 
abrasion, and weathering. They are particularly use- 
ful for replacing metal parts on automobiles, airplanes, 
and railroad cars. 

In preparation for electroplating, plastic parts are 
first sandblasted or tumbled to roughen the surface and 
promote adhesion of the metal. Next, the article is 
dipped in a sensitizing solution and after it has been 
rinsed, is given a conductive bond coat of silver 0.00001 
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Examination of this table shows that the use of the 
ducted fan results in an aircraft with all essential fea- 
tures about the same as present aircraft except a 
speed 60 per cent greater. A piston engine aircraft 
with performance equal to the ducted fan would re- 
quire a reciprocating engine of 900 hp maximum (700 
at cruise) and an airframe of considerably greater 
weight, the total resulting in greatly increased cost, 
as shown in the extreme right hand column. 


The above article is an abstract of a paper presented recently 
at Aero Club of Michigan by Mr. Bachle. 


in. thick by chemical reduction in a spraying or immer- 
sion operation. 

Bond coated items are put in perforated barrels 
made of laminated plastics, based on Bakelite phenolic 
resins, and revolved in a copper salt solution. Copper 
anodes furnish ions to the solution and these ions pass 
through the barrel’s perforations to plate out on the 
objects tumbling about inside. Contact for the cathode 
connection is made through the bottom of the barrel 
which is insulated from the solution by the Bakelite 
phenolic. 

Copper plate 0.002 in. thick can be built up on the 
plastic surface in about 12 hours. A thin coat of gold, 
silver, chromium, nickel, etc., is then plated over the 
copper base in another electroplating barrel to pro- 
vide the desired finish. 

The final step is mass polishing in tumbling barrels. 
Because of their light weight and resiliency, plastic 
articles are not marred in revolving barrels containing 
steel shot and soap solution. Gold, silver, and copper 
plate finishes are usually given a final coat of clear 
lacquer for additional protection. The process was 
developed by Plastiplate Co., Inc. 
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High Production 
of Steering 





CHART A. Compositions of Carrier Gas of 
the Atmosphere in the Different Atmosphere 
Furnaces 


HE production of over 850,000 lb of steering 
[Masses parts each month at Ross Gear & Tool 
Co. involves considerable heat treating under 
critical conditions imposed by both process and prod- 
uct. All of the vital and moving parts of every Ross 
steering gear are heat treated, and practically all of 
these undergo one or more of the three controlled 
atmosphere processes utilized in the plant 
ing, cyaniding, and clean hardening. 
Efficient production dictates that rejects be at an 
absolute minimum; therefore, heat treat results must 
be consistent within close limits. Production must be 
steady, therefore equipment must require a minimum 
of operator attention and practically no maintenance 


carburiz- 


Preporing a pit furnace charge of cams by stringing each part on a 
long rod which is suspended from a special fixture. 
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downtime. But, above all, overall equipment operation 
must be economical and the resultant product market- 
able. Field experience on many varieties of steered 
vehicles in many millions of miles of operations on 
highways and off-the-road operations has proved the 
dependability of the cam and lever steering gears, as 
produced by careful metallurgy and advanced heat 
treating equipment. 

Steering assemblies made by Ross consist essentially 
of a worm or cam, lever shaft with studs, and steering 
arm with ball (see phantom view). All of these 
essential parts require critical heat treatment, utiliz- 
ing prepared atmospheres. This article is devoted 
primarily to these parts since they constitute the most 
important ones so far as production heat treatment 
is concerned. 

Undoubtedly, the most important single part in 
this assembly is the worm gear or cam. It is usually 
given the designation of cam, since its thread is not 
of constant pitch. In this cam it is the groove between 
adjacent threads that is the active element. This 
groove is tapered to correspond with the cone-shaped 
studs attached to the lever shaft end. As the steering 
column turns, the studs follow the grooves and rotate 


One of the pit-type radiont tube carburizers for heat treating steering 
coms. 





ear Parts 





















Phantom view of Ross cam and roller type steering 
mechanism. (A) worm or cam, (B) lever shatt, (C) 
studs, (D) steering arm (E) ball. 


the lever shaft which in turn rotates the steering arm. 
To attain maximum strength and long life from these 
principal parts, the cams are carburized, the studs and 
ball studs dry cyanided and the steering levers and 
arms clean hardened. The remainder of the assembly 
parts undergo one or more of these three principal 
heat treatments. The heat treated parts, rendered 
dark in the phantom illustration, are typical of a cam 
and lever type steering gear assembly. 

The heat treat department has been developed 
around a basic plan that utilizes available space and 
incorporates the best in furnace equipment. A high 
rate of production is maintained by integrating the 
plating and mechanical cleaning operations and equip- 
ment with the heat treating furnace equipment. Work 
flow is built around three principal heat treat proc- 
esses—carburizing, dry cyaniding and clean harden- 
ing—that account for practically all of the vital parts 
included in each complete steering gear assembly (see 
chart A-1). 
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eat Treatment 












The cam or worm gear is probably the most critical 
part of each steering assembly. These steering cams 
are generally made from SAE-8620 steel and carbur- 
ized, in four Surface Combustion radiant tube pit-type 
controlled atmosphere furnaces. They are loaded in 
“strings” of several cams hung on long rods. These 
rods are suspended from a special fixture and this 
fixture, with load, subsequently suspended directly 
under the pit furnace covers. Special lugs, attached to 
the top rim or lip of the furnace heating chamber, 
hold the work fixture and load. Each furnace load con- 
tains about 1500 lb net, depending on the size of cam 
being treated. Effective internal working dimensions 
of each pit heating chamber, exclusive of the vertically 
suspended radiant tubes, is 36 in. diameter and 48 
in. depth. 

Just previous to this carburizing treatment, each 
cam is copper plated on one end. By preventing car- 
burization at this point, a subsequent welding opera- 
tion can be performed in order to join this cam to the 
main steering wheel tube. The entire plating operation 
is carried out in a unique plating department designed 
and developed by Ross’ Metallurgical Department. 
This room, located immediately adjacent to the main 


One of two 240C cth RX generators constitul‘rg central source 
. for carrier gas. 
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Carburize Dry Cyanide 


Worm Gears. 
SAE -8620 


Ball Studs. Studs. 
SAE -8620 SAE -8620 


1500 Ib net load 250 300 Ib hr 
1. Heat to 1575 1. Copper plate 
nd for 1-11 hr 
2. Heat to 1700 §=2. Quench in 2. Parts pre- 
F oi! viously car- 
burized 
Hold for 7 to Heat to 
hr 1530-1550 F in water 
for 1.114 he 
Quench in 
{ 


1. Copper plate 
end 


Furnace cool 

to 1575 F 

Hold for '4 

nr 

Quench in oil 

Oraw at 325 
for 1 hr 


04 
Oraw 325 F 
1 he 


Results Hardenable 
case depth of 
0.040 in 


Case depth Case depth 
0.010-0.015 in. 0.008 in 


Chart A-1. Work Flow for Three Principal Heat Treating Processes. 


heat treat room, handles about 80 per cent of all copper 
and cadmium plating requirements within the plant. 

After plating, the cams are loaded in one of the four 
pit carburizing furnaces, heated to 1700 F in an en- 
riched RX prepared atmosphere, and held for seven 
to nine hours, depending on size of cam. The load, 
while still in the furnace, is cooled to 1575 F, held for 
4 hour, removed from the furnace and direct quenched 
in oil. Total cycle: 114 to 14 hours. A minimum hard- 
enable case depth of 0.040-.060 in. is produced. 


Radiant tube rotary hearth furnace for clean hardening steering arms and 





Clean Harden 


Lever Shafts, SAE-8645. 1040 
Steering Arms, SAE-1040, 6645 
1000 Ib hr 

Heat to 1550 F 


Hold for 15 minutes at 
temperature 


Quench 8645 in oi! and 1040 


Draw at 900 F to 1160 F 


The cams are next washed, 
given a 100 per cent hardness test 
to a minimum specification of 58 
Rockwell “C”, and then drawn at 
325 F for 1 hr. This is followed 
by a mechanical cleaning and a 
100 per cent file test for “soft” 
skin. At this point, these worm 
type steering cams are ready for 
their final grinding operation. 

The fourth Surface Combustion 
pit-type carburizing furnace has 
recently been placed in operation, 
bringing daily production up to 
required capacity. Due to the fact 
that these furnaces utilize effi- 
cient radiant tubes, no muffle is 
required and maximum charge 
per load is realized. This results 
in the handling of more work per 
sq ft of floor space. This type of 
furnace also permits vertical sus- 
pension of an otherwise hard-to- 
handle part. Special alloy fans 
are located in the base of each pit 
and serve to circulate the carburizing atmosphere and 
thus permit uniform heating of the charge and closer 
control of the temperature. Under continuous opera- 
tion conditions (1500 Ib net loads) each pit furnace 
requires about 286 cfh of 1000 Btu natural gas dur- 
ing the carburizing cycle at 1700 F. 

The first pit furnaces were equipped with integrally 
built RX generators of 250-300 cfh capacity but with 
the installation of the last pit, two manifolded 2400 
cfh RX generators are utilized for all atmosphere re- 
quirements in the heat treat de- 
partment, including these pit fur- 
naces. 

The studs and ball studs, in 
actual service, are subjected to a 
considerable frictional wear in 
addition to impact stress. The 
studs roll and slide against the 
sidewalls of the roller cam 
grooves as they move along its 
length. This motion, transferred 
along the lever shaft to the steer- 
ing arm ball in turn causes the 
ball to slide in a socket on the 
steering knuckle. 

To impart the optimum physi- 
cal properties to the wearing sur- 
face of these vital parts, they are 
subjected to a gas cyaniding 
treatment in a Surface Combus- 
tion controlled atmosphere con- 
tinuous articulated link belt fur- 
nace. This furnace is equipped 
with radiant tubes, of the same 
type used in the pit furnaces, and 
a magnetic vibrator feeder. This 

(Turn to page 90, please) 
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Refrigeration 


Finds Wider Use In 


Aircraft 
Industry 


By James D. Thomas 


Asst. Supt. of Fabrication & Point, 
Douglas Aircraft Co., Inc., 
Segundo Division 


OR many years refrigeration has been used 
Fe the aircraft industry for such purposes as 
holding rivets at very low temperatures. This 
was necessary to retard the heat treatment of 
aluminum alloys to attain full hardness after the 
rivet was actually used. Other minor uses also 
have prevailed. 

Today the extensive use of harder alloys of 
aluminum has encouraged much greater uses of 
(Turn to page 84, please) 
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(Top) Portable retrigeration unit de- 
signed by the El Segundo plant en- 
gineering department. 


(Above and lett) Views showing parts 
being loaded into 3000-ton hydraulic 
press from portable refrigerators. 
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Company Executives Analyze Their 


Renegotiation Problems 


at Al Management Conferences 


By James R. Custer 


to sponsor a series of regional management confer- 

ences as an editorial extension service for industry, 
sessions have been held in six industrial centers and 
attended by 171 executives from 91 companies, trade asso- 
ciations, and other organizations. The subject of these 
conferences is Renegotiation under the 1951 Act, the in- 
terest being manifested in it proving the need for them 
and assuring their success. 

So far seven meetings have been held in Philadelphia, 
Hartford, Buffalo, Cleveland (two), Cincinnati, and Pitts- 
burgh. Future meetings are being considered for Dayton, 
Chicago, Detroit, and other industrial centers. The Phila- 
delphia and Hartford conferences were reviewed in the 
October 15 and December 1 issues, respectively, of Au Tro- 
MOTIVE INDUSTRIES. On this and the following three pages 
is presented a pictorial coverage of the other five meet- 
ings. 

Kenneth G. Smith, renegotiation adviser to AUTOMO- 

(Turn to page 56, please) 
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Guest Executives at 
Pittsburgh Conference 


Jessop Steel Co., Washington, Pa. 
Wm. C. Stumpf, Jr., Secretary & Controller 
C. L. Davies, Assistant Treasurer 


Pittsburgh Plate Glass Co., Pittsburgh 
C. R. Fay, Comptroller 


Gulf Oil Corp., Pi 
Gordon B. Brown, Supervising Accountant 
W. C. Kernahan, Advertising Dept. 


Koppers Co., isc., Pi 
Templeton Smith, Assistant Counsel 
Charles G. Strang, Staff Finance Dept. 
Richard C. Carr, Asst. Dir. Public Relations 
James Bryen, Staff Accountant 


Aluminum Co. of America, Pittsburgh 
E. J. Peck, Administrative Accountant 
W. C. Johnston, Accountant 


National Tube Co., Pi 
F. L. Wiegand, Jr., Secretary & Gen. Atty. 
T. W. Gamble, Advertising Assistant 


Latrobe Electric Steel Co., Latrebe 
George D. Billock, Assistant Treasurer 
A. G. Wallerstedt, CPA 


Continental Commercial Corp., 
George W. Hogue, Vice President 


Pi Steel Products Co., Pittsburgh 
G. Herbert Keisling, Asst. Comptroller 
Fred J. Smith, Tax Accountant 


Motive Parts Co., Pittcburgh 
Charles J. Bygate, President 


Allegheny Ludium Steel Corp., 
T. Ames Wheeler, Controller 
Wm. A. Kirkpatrick, Asst. to Controller 
C. B. Templeton, Mgr. Sales Promotion 


United States Steel Co., Pittsburgh 
Paul W. Kearney, Executive Assistant 
C. N. Schmidt, Asst. Dir. of Adv. 
Kennametal, inc., Latrobe 
C. R. Van Norden, Tax Manager 
Ray W. Senogles, Auditor 


The Iron Age, vmmy = 
J. Jy am gional Business Mgr. 


Rockwell Mfg. Co., 
M. J. Carl, Treasurer 


Reed, Smith, Shaw & McClay, 

P. J. Winschel, Associate 
Walker & , Pittsburgh 
C. P. Richardson, Vice President 
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RENEGOTIATION 
Needs Salesmanship 


See Neen oe he Se ae 








Reproduced here are titles of three articles on renegotiation that 

have been published in Automotive Industries, beginning with 

"How to Protect Yourself for Renegotiation” in the July 15, 1951 

issue. The other two articles reported on the Philadelphia and 
Harttord conterences. 


Kenneth G. Smith at first Cleveland conference explaining princi- 
ples outlined by him in article “How to Protect Yourself for 
Renegotiation,” from Automotive Industries. 


. 
ee: 
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Guest Executives at 
First Cleveland Conference 


Osborn Mfg. Co., Cleveland 
H. W. Fox, Treasurer 
R. R. Schultz, Advertising Manager 


Wean Equipment Corp., Cleveland 
George J. Ridgeway, Secretary 


American Steel & Wire Co., Cleveland 
James A. Wadsworth, Accountant 
Gordon A. Paul, General Ledger Supervisor 


Motch & Merryweather Machinery Co., 
Henry A. Murton, Assistant Treasurer 
W. J. Eybsen, Assistant Treasurer 
W. F. Edwards, Auditor 


National Acme Co., Cleveland 
T. L. Strimple, Secretary 
L. E. Honeywell, Advertising Manager 


Products, inc., Cleveland 
E. J. MeGeough, Assistant Controller 
Lawrence J. Kerwin, Staff Accountant 


Lincoln Electric Co., Cleveland 
G. F. Clipsham, Asst. to President 
R. J. Van Dame, Controller 
Grace Roth, Asst. Supervisor Order Dept. 


U. S. Steel Wire Spring Co., Cleveland 
W. J. Kimpel, Sales Manager 
R. C. Kenat, Office Manager 


Yoder Co., Cleveland 

F. R. Sargeant, Executive V. P. & Treasurer 
E. H. Kanzenbach, Secretary 

James Dalgleish, Asst. Sec.-Treas. 


Wellman Bronze & Aluminum Co., 
Martin O'Malley, Cost Accountant 

Robert J. Leaver, Representing Counsel 
Eaton Mfg. Co., Cleveland 

A. C. Paterson, Asst. Controller 

M. McKibbin, Asst. Controller 

A. P. Gram, Credit Manager 
B. F. Goodrich Chemical Co., Cleveland 

L. L. Keener, Mor.-Billings, Cashier, Credit 
National Machine Tool Builders Assec., Cleveland 

Robert H. McGrath, Asst. te General Manager 


Gray iron Founders Seciety, Cleveland 
W. M. Caldwell, Asst. Secretary 





























Guest Executives at 
Cincinnati Conference 


Lodge & Shipley Co., Cincinnati 
Ralph W. Miller, Secretary & Controller 
William Ott, Cost Accountant 


Morris Machine Too! Co., Cincinnati 
Clifford R. Meyer, Secretary 


Standard Electrical Tool Co., Cincinnati 
Wm. A. Ferguson, President 
Ray A. Huhn, Secretary 


Homan & Co., inc., Cincinnati 
David K. Homaa, Vice President 
John J. Martin, Comptroller 
L. A. Doliries, Secretary 


Avey Drilling Machine Co., Covington, Ky. 
D. M. Patterson, Vice President 
Warren R. Lowe, Counsel 


Charles A. Maish Co., Franklin, Obie 
Morris S. Hurwitz, Auditor 


Cincinnati Milling Machine Co., Cincinnati 
E. W. Mueller, Asst. Treasurer. 


Trailmobile, Inc., Cincinnati 
George T. Pfifer, Plant Controller 
John O'Toole, Cost Accountant 


American Steel Foundries, Cincinnati 
W. W. Palmer, Asst. Works Auditor 
(King Machine Too! Div.) 
Charles H. Hippchan, Chief Clerk 
(Elmes & King Div.) 


Aluminum Industries, Inc., Cincinnati 


Robert Smethurst, CPA 
Frank C. Callahan, CPA 


, Fiberglas Div., Cincinnati 
W. E. Pierce, Branch Manager 


Routzohn, Routzohn and Nevin, Dayton 
Robert S. Nevin, Partner 


Graham Hopkins & Associates, Dayton 
Graham Hopkins, President 


C. D. Boehme, Mfgrs. Rep. to USAF, Dayton 





Renegotiation 
Conferences . 
(Continued ) 


TIVE INDUSTRIES, addressed the conferences and conducted 
the discussions, during which many of the executives 
presented their renegotiation experiences and problems. 
Using the material in the two articles, “How to Protect 





Guest Executives at the Buffalo 


Frontier Bronze Corp., Niagara Falls 
E. H. Holzworth, President 
W. A. Graham, General Manager 


Warman & Co., inc., Buffalo 
R. B. Warman, President 
H. M. Sattler, Accountant 


Rigidized Metals Corp., Buffalo 
Robert G. Leary, Vice President 
W. W. Adams, Purchasing Agent 


Buffalo Forge Co., Buffalo 
Arthur M. Kiely, Controller & Director 
M. E. Reiner, Asst. Controller 
Theodore. Dillaway, Asst. Secretary 
Fred B. Stubinger, Advertising Manager 


Wales-Strippit Corp., North Tonawanda 
C. F. Michel, Secretary-Treasurer 
R. W. Kimball, Assistant Treasurer 











Automotive Inpustries, January 1, 1952 





Yourself for Renegotiation” and “Renegotiation Needs 
Salesmanship” as the basis of his talks, Mr. Smith ex- 
plained the principles outlined in them and presented 
specific cases to illustrate the problems. 

He emphasized the importance of starting sales segre- 
gation immediately and in lieu of that for 1951 the 
acceptability of certain sampling methods for prorating 
defense contract and commercial sales. The necessity of 
thorough cost studies was pointed out to substantiate 
efficient profits as against excessive profits. He also advo- 
cated that each company maintain an adequate renego- 
tiation file of material to be used to prepare a complete 
renegotiation report, which he said could be more impor- 
tant than the annual report of the company as renegotia- 
tion is in reality a super tax on profits. 








Lake Erie Engineering Corp., Buffalo 


Wiesner-Rapp Co., Buffalo 


Conference—(No Photograph Available) 


Niagara Machine & Tool Works, Buffale 
M. E. Peer, Controller G. E. Munschauer, Vice President 
Reeve W. Dean, Asst. to. President 
Franklin A. Reed, Sales Manager 
Edwin F. Rapp, Vice Pres. & Treasurer 


Yan Der Horst 


, Olean 
B. J. Bordonaro, Chief Accountant 


Horace A. Laney Agency, Buffalo 


Horace A. Laney 


Dittmer Gear & Mfg. Corp., Lockport Harvey Laney 


A. H. Dittmer, President Tom Bromley, Production Mgr. 
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Guest Executives at Second 
Cleveland Conference 


Ohio Piston Co., Cleveland 
Dan P. Shaw, Vice Pres. & General Manager 
Wallace K. Sidley, Asst. to General Manager 


Hill Acme Co., Cleveland 
Karl Bruch, Treasurer 


National Screw & Mfg. Co., Cleveland 
W. W. Stewart, Controller 
Michael F. Welly, Internal Auditor 


Cleveland Container Co., Cleveland 
S. W. Broka, Secretary 


Jack & Heintz, Inc., Cleveland 
J. R. Callahan, Treasurer 
John W. Kemper, Comptroller 


Parker Appliance Co., Cleveland 
E. L. Dumas, Comptroller 
Warner B. McCarthy, Staff Accountant 


Warner & Swasey Co., Cleveland 
C. W. Bliss, Treasurer 
T. B. Allen, Accounting Dept. 


Leece-Heville Co., Cleveland 
P. H. Neville, President 
J. S. Allt, Secretary-Treasurer 


American Steel & Wire Co., Cleveland 
Charles H. Kraft, Credit Repr. 


Electric Products Co., Cleveland 
R. J. Berry, President 
A. P. McDiarmid, Asst. to President 


Ohio Crankshaft Co., Cleveland 
W. R. Forsythe, Comptrolier 
Lester C. Lemke, Tax Accountant 


Tinnerman Products, inc., Cleveland 
John A. Clark, Controller 


National Acme Co., Cleveland 
R. E. Channock, Comptroller 
Standard 


Products Co., Cleveland 
R. C. Zook, Div. Controller (Port Clinton Div.) 
E. C. Moody, Asst. to Treasurer 
Charles J. Shannon, Asst. to Controller (Reid Div.) 























METALS 


Metal Prices Expected to Remain Firm. Improvement 
Foreseen in Supply of Lead, Aluminum, and Steel 





By William F. Boericke 


Ceiling Prices Maintained 


Peering cautiously through the murky atmosphere 
that enshrouds the new year one comes up with the 
belief that metal prices generally will remain firm 
unless there is a sudden end to the Korean conflict 
with consequent lessening of international tension. 
But it does not appear that metal prices will advance 
"from present levels in spite of existing shortages. 
Washington has taken a firm position in maintaining 
OPS ceilings although metal prices abroad have been 
higher than in this country and in some instances— 
notably for nickel, sulphur, and copper—fantastically 
higher. Although the metal trade believed that OPS 
would be obliged to raise its ceiling price for copper 
from 241». cents a pound to at least the 274 cents 
permitted for copper produced abroad and sold in this 
country, they have thus far succeeded in holding the 
line although deliveries to the stockpile were deferred 
and the Government reluctantly had to release 55,000 
tons to relieve the critical shortage. 

The attitude of Washington seems to be that by 
maintaining ceiling prices in this country that are 
lower than markets abroad, upward pressure on world 
prices would be relieved through removal of American 
buyers from the foreign markets and a growing over- 
supply abroad would eliminate premiums and ulti- 
mately increase exports to this country. Thus far 
this hoped-for development has not materialized to 
any extent, although there are some signs that for- 
eign buyers are becoming increasingly reluctant to 
pay higher prices for lead and it is believed that pre- 
miums may gradually disappear for this metal early 
in 1952. The foreign price of lead has already eased 
about one cent a pound to 211% cents compared to the 
domestic ceiling of 19 cents. 

To a lesser degree the same thing is true of zinc 
which has been selling at 29-30 cents a pound abroad 
against 1914 cents in the United States. There is no 
doubt that world zinc production in 1952 will show a 
substantial increase over 1951, particularly in Canada 
where Quebec mines will contribute heavily, as well as 
from Peru, Australia, and Africa. Expansion in 
domestic output from Idaho, Washington, and Ten- 
nessee is also expected. 

Domestic shipments of slab zinc were about 850,000 
tons in 1951. More would have been shipped if it had 
been available but the metal wasn’t to be had. Imports 
of slab declined during the year and the Government 
had to defer deliveries to the stockpile which totalled 
only 42,000 tons for the year contrasted with 125,000 
tons in 1950. But producers took some comfort from 
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This chart, reproduced from Dow Magnesium Topics, shows 
the consumption of four primary metals in the United 
States from 1890 and projected fo 1960. 


a slight increase in stocks at the end of the year, up 
about 15,000 tons since January, although still far 
below normal. 


Improvement in Lead Supply 


The lead situation remained tight all through the 
year with consumers frantic for more metal. Some 
relief was finally obtained in November by release of 
30,000 tons from the stockpile, to be allocated about 
10,000 tons a month and to be repaid to the stockpile 
as soon as possible. 

The outlook for 1952 is for improvement. Normally 
about one-third of domestic supplies comes from mine 
production, one-third from scrap, and one-third from 
imports. Mine production has been hampered all 
year by labor shortage and recently by a long drawn- 
out strike at the important Herculaneum lead smelter. 
Deliveries of scrap have been small because of dealers’ 
reluctance to sell while higher prices prevailed 
abroad. They are expected to increase after the first 
of the year. Lead imports were off 50 per cent in the 
January-September period but should increase consid- 
erably in 1952. Suspension of the lead tariff when 
Congress convenes is expected to provide further 
relief. 


Copper Producers Worried 


The enormous increase in aluminum production, 
actual and potential, has caused copper producers con- 
siderable concern. While always admitting the possi- 
bility of competition from aluminum, the day seemed 
far distant when it would arrive, But looking ahead 

(Turn to page 94, please) 
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‘SCHWITZER: 
CUMMIN 
COMPANY... 


Socialist 
VIBRAI ION DAMPER 


ae ee ending stream of dampers, hundreds of thousands 
of them, to improve the performance of the country’s fine engines is one 
of our production tasks for the automotive industry. We manufacture 
dampers in a wide variety and for all engine sizes and have been at it so 
long that we have been recognized as headquarters for damper design 
and as the chief supplier to the industry of this all-important item. Many 
top ranking engines carry Schwitzer-Cummins dampers and have been 
benefited materially thereby. They have given excellent service. 

Our long years of service to the industry on internal combustion 
engines of all types, large and small—oil and gasoline, have developed 
a rich fund of experience with dampers and a knowledge of what to do 
and how to do it in designing and building. You will find this experience 
invaluable in any damper problems you may have and you will find it on 
tap for you if you think we can assist you in your damper design or 
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as a supplier. 

Our production facilities cannot be excelled and are constantly being 
increased. We can serve you well as a damper source and would like to 
do so. You want either improved, smoother performance for your en- AUTOMATIC 
gine, or a superior damper at a saving. We can give you both and take SHAFT SEALS 


good care of your production needs. May we hear from you? 


oo 2B 


Suppliers to the AUTOMOTIVE INDUSTRY — PRESSURE 
for all of a THIRD of a CENTURY OL PUMPS | 







SCHWITZER-CUMMINS COMPANY 


1125 MASSACHUSETTS AVENUE 





INDIANAPOLIS 7, INDIANA, U.S.A. 


AIR MOTORSIWATER PUMPS 
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J-1—Cylinder Head 
Machine 


A special machine tool for drilling 
and chamfering cylinder heads has re- 
cently been delivered to a large auto- 


motive company by the Cross Cu., 
Detroit, Mich. The machine drills 12 
angular holes and counter-sinks eight 
manifold mounting holes in 170 pieces 
per hour at 100 per cent efficiency. One 
unskilled operator is required. 


Cross cylinder head 
finishing machine. 


News of the Machinery 


For Increased Output 


To further increase machine tool pro- 


duction capacity for broaching ma- 
chines and hydraulic presses, a large 
horizontal boring mill, an equally large 
planer and other heavy duty grinding 
and machining equipment as well as a 
20-ton crane have been installed in the 
new addition to the Colonial Broach 
plant in Detroit This recently com- 
pleted addition, which ma- 
chine construction plant area 30 per 
cent, houses expanded machine ship- 
ping, machine painting and machine as- 
sembly facilities. 


increases 


Machine Design 


Machine designers of the Ohio, 
Pennsv'van'a and Michigan area will 
compare netes on defense production at 
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the Ninth Annual Machine Design Con- 
ference to be held Monday, February 4 
at the Cleveland Engineering Society 
in Cleveland. Following the conference 
theme of “Modern Developments in Ma- 
chine Design,” the all-day sessions will 
cover such subjects as hydraulic torque 
converters, tracer control, cutting, ten- 
sioning and winding, and discussions 
cf machine elements. 


Training Program 


As a practical means of encouraging 
young men to secure training to prepare 
themselves for industrial careers, 10 
annual scholarships have been offered 
by Utica Drop Forge & Tool Corp. The 
scholarships provide for two school 
years cf training at the State Univer- 
sity of New York. 


An outstanding feature of the ma- 
chine is the Cross heavy duty index 
table. This incorporates a manual as 
well as an automatic control cycle. On 
the Cross unit, fluid motor drive is 
said to prevent damage to the table. 

Other features include hardened and 
ground ways, hydraulic feed and con- 
struction to J.1.C. standards with 
stranded wire electrical installation. 


J-2—Hydraulic Press 


The E. W. Bliss Co., Toledo, Ohio, 
has put out a double-action hydraulic 
press that has many design innovations 
to speed production and control quality. 
For example, the press has two speeds 
in addition to its quick advance speed. 
The fast draw is done with 250 tons, 
using the main cylinder only; the slow 
draw with 500 tons pressure using main 
and three additional cylinders. Blank- 
holder pressure is adjustable at all four 
corners. 

A pressure switch safety feature 
prevents descent of plunger until blank- 
holder pressure has been registered on 
all four corners. Converted to a single 
action press, full 750 tons capacity is 
available. 

: (Turn to page 64, please) 


Industries 


Dutch Branch 


Cincinnati Milling Machine Co. is ex- 
tending its operations to Holland. A 
new Dutch company, Cincinnati Mill- 
ing and Grinding, N. Y., has been 
formed and will build an assembly 
plant at Vlaardingen, near Rotterdam. 
Component parts for the machines to 
be built in Holland will be supplied by 
the home operation in Cincinnati, the 
same procedure as is followed with the 
company’s subsidiary plant in England. 


Export Organization 


Norton Co. and its Behr - Manning 
Corp. Div. have announced the forma- 
tion of a new company, Norton Behr- 
Manning Overseas, Inc. This organiza- 

(Turn to page 72, please) 
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The application of solid chrome plating to piston 
rings, perfected by Perfect Circle, more than doubles 
the life of pistons, rings and-cylinders. Performance 
data will be furnished upon request. 


Perfect ddd AO ee 
a 
Circle > Shea 


PISTON RINGS Manufacturers 
The Standard of Comparison Using Chrome Rings 
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ublications 


AVAILABLE 


New Industrial Literature listed in this 
department is obtainable by subserib- 
ers through the Editorial Department 
of AUTOMOTIVE INDUSTRIES. In 
making requests please be sure to 
give the NUMBER of the item con- 
cerning the publication desired, your 
name and address, company connec- 
tion and title. 


H-! Temperature Control H-4 Lubricants 





Barber-Colman Co.—A four-page bul- 
letin. F-4869, has recently been released 
on the firm’s aircraft temperature con- 
trol system—Micropulse. 


H-2 Cutter Drive 


Cross Co.—Descriptive literature on 
the new Cross-Drive is available. 


Chicago Mfg. & Distributing Co.— 
CMD multi-purpose lubricants for ma- 
chinery components are described in a 
four-page pamphlet. 


H-5 Testing Machine 


Baldwin-Lima-Hamilton Corp. — The 
new Baldwin Sonntag model 12-H uni- 


versal testing machine of 12,000 lb ca- 
pacity is presented in Bulletin 336. 
H-6 Rivet Setter 


Chicago Rivet & Machine Co.—Model 
214 double rivet setter with pneumatic 


ap TiME om 
= saver = 
COUPON 


H-3 Heat Treating 


Hevi Duty Electric Co.—Announced 
is a manual entitled “Maintenance 
Guide for Electric Heat Treating Fur- 
naces.” 


Readers’ Service Department, 
Automotive Industries, 
Chestnut & 56th Sts., Philadelphia 39, Pa. 


control is described and illustrated in 
literature recently released. 


H-7 Shop Equipment 


Standard Pressed Steel Co.—A folder 
describing its Hallowell line of steel 
shop equipment has been prepared. 


H-8 Services 


American Silver Co., Inc.—Bulletin 
9B describes the products and services 
effered by the company. 


H-9 Plastics 


Plaskon Div., Libbey - Owens - Ford 
Glass Co.—Bulletins A-3, A-4 and A-7 
on molded Plaskon alkyd, suited for 
automotive ignition parts, have been 
released. 


H-10 Wing Nuts 


Gries Reproducer Corp.—Recently is- 
sued is a bulletin on GRC zine alloy 
wing nuts. 


H-11 Testing Equipment 

General Electric Co.—An 80 -page 
catalog summarizes the company’s test- 
ing and measuring equipment for lab- 
ecratory and production line use. 


H-12 Drawing Compounds 


E. F. Houghton & Co.—The physical 
properties and applications of drawing 
compounds for every type of drawing 
operation are included in a revised edi- 
tion of “Drawing Compounds by 
Houghton.” 


THIS TIME SAVER COUPON is for your convenience in obtaining, WITHOUT 
OBLIGATION, more information on any one or more of the publica- 
tions described above OR New Production and Plant Equipment OR 
New Products items described on other pages. 





Please send me more information on: 








New Production and Plant Equipment 








Your Name 


Your Company C 





(Street & No.) 
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You should see it in operation — this typically effi- multiple spindle drill head which 

cient P&J high-speed method for machining Pulleys is aligned automatically for the 

on a precision-production basis. The machine best proper position of the 5 holes in the 

fitted for the job is the P&J 5DE Power-Flex Automa- hub and which rotates with the 

tic with its 17 inch swing over the cross-slide. The work. The cycle of operations is 

Tooling on its 5 turret faces and cross-slide consists fast and fully automatic . . . results 

mainly of P&J’s standard turret tool units, aug- in faster and better machining . . . 

mented by P&J-designed slide tools for machining to closer limits of accuracy ... with fewer rejects 
the hub ends and taper hole, and a P&J-designed ... ata highly profitable rate of production. 


- mal EXPERIENCE PoTTER & JOHNSTON Co. 


DESIGNING PROFITABLE 
PRODUCTION TOOLING 
FOR Pej AUTOMATICS 


er 
Precision Production Tooling for 53 years Ry 
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(Continued from page 60) 


A locking type selector switch sim- 
plifies changeover from single-action 
to double-action operation or vice versa. 
Another selector switch permits im- 


mediate or delayed ejection through a 
lockdown device. Indicating lights, 
built into the press, are connected to the 
motor starter. 


Bliss double-action 
hydraulic press. 





J-3—Solvent-Vapor 
Degreaser 


A completely redesigned and im- 
proved model of a Detrex hand-oper- 
ated, solvent-vapor degreaser has been 
brought out by Detrex Corp., Detroit, 
Mich. The production cleaning ma- 
chines included in this series, identified 
as VS-800, make use of non-flammable 
chlorinated hydrocarbon, solvents, either 
trichlorethylene or perchlorethylene for 
the removal of oil and grease from all 
kinds of metal products. The usual 


os 


cycle of operation is vapor cleaning, 
then flooding clean solvent over the 
work with a hand held spray lance, 
followed by the usual pure vapor clean- 
ing phase which is characteristic of 
solvent-vapor degreasing. 

A minimum of floor space, lower 
working height, and an efficient new 
style solvent condenser are some of the 
improvements featured. As the clean- 
solvent storage tank is built integral 
with the main machine body, the new 
design has made it possible for the in- 
side work space to be cleared of all 


Detrex solvcnt-vapor degreaser. 


projections, including the solvent col- 
lecting trough, condensing coils, and 
vapor level control bulb; thus provid- 
ing unobstructed entrance for work 
being cleaned. Easy operation from 
either side of the machine is also made 
possible because of the relocation of 
the solvent storage space. 

Further refinements include: simpli- 
fied piping and water separator ar- 
rangement, large access door for easy 
cleaning of the solvent storage section, 
and a redesigned condenser coil that 
provides a greater volume of distillate 
for slushing. A standard heating-door 
opening is provided to accommodate the 
interchange of heating means, consist- 
ing of steam coils, gas burners or 
electric elements. 

A new improved type of corrosion- 
resistant coating, called FF-1, is applied 
to all interior surfaces of the VS-800 
model degreasers. In addition to 21 
standard sizes in which this model is 
available, “specials” will be built to 
fit individual product requirements. 


J-4— Welding Positioner 


Model 21 precision automatic welding po- 
sitioner, designed for automatic welding, 
is available from the manufacturer, Aron- 
son Machine Co., Arcade, N. Y. The table 
rotates at any infinitely variable speed 
from zero to 2.7 rpm, and at 4 rpm con- 
stant speed for quick positioning. Precise 
table speeds are indicated on an electric 
generator tachometer. Speeds can be read 
as close as 0.025 rpm. The two hp motor 
provides forward or reverse rotation. Table 
tilt is accomplished through a three hp 
brake motor affording instant stopping. The 
table tilts 135 deg in 23.4 sec. Precision 
limit switches control the degree where 
the table will stop either tilt or flat. 
Entire body of the positioner raises 24 in. 
This is accomplished through a three hp 
brake motor. Guide rollers elevate on two 
columns through a rack and pinion. Preci- 
sion limit switches control desired height 
both top and bottom between 24 in. 
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STERLIN(G, 


PISTONS 








Sterling Engineers will work with you 

as they have with other leading 
manufacturers in developing pistons to meet 
your exacting requirements. Write or phone. 








RODULTS- 
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K-1—Bolt Extensometer 


A bolt extensometer designed for 
tensional tests of bolts has been placed 
on the market by Baldwin-Lima-Hamil- 
ton Corp., Philadelphia, Pa. The instru- 


Baldwin bolt extensometer. 


ment has been designed to contact the 
center of the ends of the bolt, making 
direct measurements of elongation. If 
the extensometer is left in position until 
actual fracture of the bolt, a complete 
load-elongation curve can be obtained, 
showing ultimate strength and over-all 
elongation. 

The two arms of the extensometer 
are essentially parallel at the start of 
a test. Lower contact is a long thumb- 
screw on the end of the lower arm 
which is held in position by a spring. 
Upper contact is a hardened point in 
a yoke that straddles the upper loading 
frame and has two knife-edge stirrups 
that support a yoke on the upper ex- 
tensometer arm. Vertical arms holding 
the knife edges are adjustable to cover 
a range of bolt lengths. 
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Specimen holders consist of hardened, 
tapered inserts fitted in box-like hold- 
ing fixtures. The upper insert has a 
clearance hole for the bolt and the lowcr 
one is threaded. Retainer plates keep 
the inserts and bolts from jumping out 
at fracture. The extensometer is de- 
signed to operate with loading frames 
of 50,000 lb capacity which accommo- 
date bolts up to %-in. 

Of the Microformer type, it employs 
variable miniature transformers. In 
operation, changing deformation in the 
specimen actuates the movable core of 
the strain-follower Microformer, which 
changes its output and unbalances an 
electrical circuit that includes a similar 
Microformer in a recorder. The result- 
ing electrical impulse is amplified to 
drive a servo motor, which moves the 
core of the recorder Microformer, thus 
rebalancing the electrical circuit, and 
moves the recording mechanism in pro- 
portion to specimen deformation. The 
extensometer has magnifications of 12.5, 
25 and 50 to one. 


K-2—-Cutter Driving 
Device 


A, cutter driving device which makes 
possible the pre-setting of many types 
of tools is being put out by the Cross 
Co., Detroit, Mich. 

Known as the Cross-Drive, the ar- 
rangement features quick changing, 
pre-set cutters, and a spindle drive 
which holds the cutter rigidly and pre- 


Cross cutter driving device. 


cisely. The worn cutter is removed by 
sliding it out of the spindle after loosen- 
ing a large lock nut. A new pre-set 
cutter is then inserted. Adjustments 
are made while the machine is run- 
ning. Cutter length is pre-set to a dial 
indicator reading within 0.0005. A mas- 


ter length gage is supplied with the 
fixture to establish the limits on the 
indicator. 

The long, straight shank of the Cross- 
Drive is gripped by a four-point collet. 
A large square at the end of the shank 
makes the drive positive. An adjusting 
screw takes the thrust against the bot- 
tom of the hole in the spindle. 

It is adaptable to a variety of cui- 
ters. Shank sizes have been standard- 
ized in diameters of 1% in., 2 in. and 
2% in. 


K-3—Coolant Separator 


Designed for installation on many types 
of grinding, honing and gear shaving ma- 
chines is a@ magnetic coclant separator 
being produced by the Sundstrand Mag- 
netic Products Co., Div. Sundstrand Ma- 
chine Tool Co.., Rockford, Ill. This sepa- 
rator is completely automatic. It cleans the 
coolant as the liquid passes under a re- 
volving drum of solid Alnico which is 
permanently charged. The coolant is di- 
rectly exposed to the magnetic drum with- 
out interference from non-magnetic insul- 
otors. Separated material is removed from 
the drum by a scraper and deposited in a 
receptacle. This unit can be placed direct- 
ly on top of the machine coolant tank. The 
overall length, including receptacle for 
seporated material, is 28 in. Height, in- 
cluding receptacle, is 23 in. Width is 
10%, in. 


K-4—Rubber Compound 


Another rubber compound has been 
developed in the laboratories of the 
Acushnet Process Co., New Bedford, 
7 please) 


(Turn to page 70, 
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VANADIU! 
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Grainal is a more reliable means of making boron 
steels because the titanium, aluminum, zirconium and 
manganese in the alloy perform an important part of 
the treatment. 

Grainal treatment is able to compensate for variations 
in oxygen and nitrogen contents of steel and for differ- 
ences in finishing practice, thus effecting the proper 
treatment of steels by means of boron-containing alloys 
and providing constant benefit to properties. 

Uniform results are obtained from one shop to another 
without the necessity of using identical steelmaking 
practices. 
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T-1—Hydraulic Fluid 


A hydraulic fluid of the water-base 
type, developed by R. M. Hollingshead 
Corp., Camden, N. J., and by Navy’s 
BuAER and offered under the trade 
name H2 hydraulic fluid, has been 
approved by the Navy’s Bureau of 
Aeronautics and is being used in Navy 
aircraft. It contains a minimum of 
35 per cent water, with other mate- 
rials to give it good lubricity and to 
make it serviceable at —60 F, over- 
coming the two serious disadvantages 
of water as a hydraulic fluid. It is 
nonflammable as liquid or vapor, has 
no flash point, is nontoxic, and has a 
pleasant odor. It is compatible with 
up to about 10 per cent petroleum-base 
fluids. 


T-2—Plastic Tape 


A transparent plastic film tape de- 
signed to prevent galvanic corrosion 
between aluminum and magnesium air- 
craft parts has been announced by 
Minnesota Mining and Manufacturing 
Co., St. Paul, Minn. 

Developed upon the request of a 
leading military aircraft builder, the 
tape—“Scotch” brand plastic film tape 
No. 473—is especially adaptable for 
the separation of dissimilar métals in 
structural fabrication of aircraft, the 
manufacturer explained. In addition, 
it can be used for overcoating printed 
tapes used to identify fuel lines. The 
No. 473 tape is made in %- to 30-in. 
widths, in a 36-yard roll. 


T-3—Floor Fitting 


A 40G, lightweight attachment fit- 
ting for seats, litters, etc., which is 
being specified for use with the stand- 
ard AN 7516 stud on aircraft is being 
manufactured by Gordon D. Brown, 
Beverly Hills, Calif. 

The Brown-Line fitting is close 
coupled and positively locks or unlocks 
by a sliding collar. The design of the 
fitting also permits removing or in- 
stalling the seat in place with a verti- 
cal motion. In addition, the holding 
jaws remain in the open position when 
the fitting is unlocked so that the seat 
can be instantly located over or re- 
moved from the stud. As the bottom 
surface of the fitting is free of all 
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Brown attachment fitting for aircraft seats, 
etc. 


protrusions no damage can result if 
the seat is dragged across a floor or 
other surface. 


T-4—Turbine Engine 
Starter 


A line of turbine engine starters 
have been brought out by Hamilton 


Hamilton jet storter. 


Standard Div., United Aircraft Corp., 
East Hartford, Conn. 

The starter, in production for the 
Air Force’s jet bombers, is operated by 
compressed air from a ground source 
or a turbine engine. Air is passed 
through a turbine wheel which is con- 
nected through a gear train to a 
clutch. When operating at full power, 
the turbine, which turns up to approxi- 
mately 45,000 rpm, delivers over 100 hp 
for driving the engine’s own turbine. 
The start is accomplished in approxi- 
mately 20 sec. 

Once a single engine of the bomber 
has been started, it provides a source 
of compressed air to be fed through 
the starter of the next engine. 


T-5—Self-Locking 
Nut 


A lightweight self-locking nut is 
now in production at Boots Aircraft 
Nut Corp., Stamford, Conn. Called 


Boots self-locking nuf. 


H65 floating anchor Plate-Lok series, 
it conforms to specifications AN366 and 
AN362. 

This nut is similar to other Plate- 
Loks in that the nut is of one-piece, 
all-metal construction. However without 
any change in structure or function, 
elements of the design have been 
changed so as to considerably reduce 
the weight. The weight saving is ap- 
proximately 33 per cent over previous 
types. 

The Boots lightweight floating anchor 
Plate-Lok is applicable at temperature 
ranges of both 250 F and 550 F. It is 
being made available in sizes 8-32, 10- 
82 and 4-28, in steel, aluminum and 
stainless steel baskets. 
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Tandem bearings made 


ROUND *« STRAIGHT * IN LINE 


1.21 


with NEW Microhohtiiig tool 


l= FIVE bearings ii V-8 cylinder block 
MICROHONED within .0005” for diametric_ 
size, roundness, straightness and alignment. “ 
Plastie guides stabilize tool and control ¢ 
ting. Qne bank of abrasives ret 





bores. | 


This double column Model 740 mach 
equipped with new guided type MICROMO{D 
tools MECROHONES Main Bearings in 60 ck® 
per hour, removing approximately .002” stock 
from the diameter of each bearing. The blopks DZD 
are automatically taken from the line, conve} 
to either of the columns, and MICROHONED: 
The operator makes occasional spot checks |as 
the blocks leave the machine. 
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(Continued from page 66) X 1692, a Buna N compound of 70 

This latest special compound, Shore “A” durometer, has a minmum 
1692, was developed to swell in low aniline point oil, and a 
shrinkage and swelling in minimum shrinkage in high analine 
resistant applications. point oil. X 1692 will not corrode or 
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“POWERHOUSE” OF THE REVOLUTIONARY 
LEECE-NEVILLE AC-DC ALTERNATOR SYSTEM 


Stotor terminals carry power 
produced by Alternator. 


re- 
oil 


Prepocked, sealed ball bearings. 


Cartridge-type brush holders, easily 
accessible for quick brush changing. 


Brushes, 54" diam- 
eter, carry only 
ebout 2 amperes 
field current. 


Fully insulated field excita- 

tion through two slip rings 
Ruggedly constructed, forged fingers 
hold doughnut shaped coil which 


creates rotating magnetic field. 
Laminated stator has simple, pree 


formed winding with few turns, 
produces 3-phase A.C. power. 


Write for new, illustrated literature giving all basic data. 
The LEECE-NEVILLE COMPANY, Cleveland 14, Ohio 





ALTERNATOR SYSTEMS @ GENERATORS @© CRANKING MOTORS 
REGULATORS @ SWITCHES e FRACTIONAL HP MOTORS 


otherwise damage such metals as alumi- 
um, magnesium and other alloys or 
stainless steel, according to the firm. 

The company is now producing pack- 
ings, bushings, seals, couplings, etc., 
from this stock. 


K-5—Radial Play 


A comparator for measuring the radial 
play of ball bearings has been developed 
by Pratt & Whitney, Div. Niles-Bement- 
Pond Co., West Hartford, Conn., in co- 
operation with New Departure Div., Gen- 
eral Motors Corp. Known as the Pratt & 
Whitney Electrolimit internal clearance 
comparator—lever type, it is intended for 
gaging small precision instrument - type 
bearings. With interchangeable tooling it 
will handle bearings from 2/32 in. bore to 
Y> in. bore. The principal part of this 
comparator is the C-shaped sub-assembly. 
The bottom of this assembly is fitted with 
on arbor that holds the bearing vertically 
and securely by its inner ring so that the 
oufer ring is free to move according to the 
amount of radial play. An Electrolimit 
gege head is attached to the upper por- 
tion of the C-frame so that its diamond- 
tipped gaging spindle bears against the 
top of the outer bearing ring. This presses 
the outer ring to down position with all 
cleorance at the bottom. Af this point the 
first of two comparative readings is taken. 


K-6— Signals 


R. E. Dietz Co., Syracuse, N. Y., has 
recently introduced a new series of 
Class “A” Type 1 direction signal 
lights. Available in single face, double 
face and flush mounting models, they 
are designed to fit all signalling re- 
quirements of the heavy duty field. They 
feature Dietz Lucite plastic lenses. 

This entire series of lights is 

(Turn to page 72 please) 
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Wheels sha, on the ground! 


eee FOR PEACE WITH SECURITY! 


Long, long. long before the planes 
soar or the caissons roll . . . quiet. 
thoughtful men begin their patient 
research, study, planning, designing 
... to produce at last the myriad pre- 
cision parts. assemblies and products 
needed by the aircraft and ordnance 
industries. 

Today ninety per cent of our de- 
fense work . . . in research, design. 
engineering development and pro- 


duction . . . is on aircraft or ordnance 
contracts, for one part or a million, 
to be made with the utmost of pains- 
taking precision. 

These parts, assemblies and prod- 
ucts . most often unseen and 
unsung... are the secrets of depend- 
able performance of many weapons. 
Hence, they very greatly increase our 
positive power to defend the peace 
and security of America. 


engineers and manufacturers 
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Springfield, Ohio 








This compact Holcroft 
scales and desands castir 
rate of 10,000 lbs. per ho 


Not only that, but it delivers the waliion at 
a lower cost per piece. 


ace anneals, de- 
gs at a production 












NEW 
PRODUCTS 


For additional information please 
use coupon on poge 62 





(Continued from page 70) 


sturdy construction for long service. 
Single and double face models are two 
stud mounting, and have thick rubber 
waterproof mounting pads which cush- 
ion the lights. These Dietz Lights have 
been fully tested by Electrical Testing 
Laboratories. They exceed all I.C.C. 
and latest SAE specifications, and are 
approved for use in every State requir- 
ing approvals. 


K-7—Robot Machinist 


A robot machinist has been developed 


by Daco Machine and Tool Co., Brook- 
lyn, N. Y., which will operate a machine 
tool by remote control. For mass pro- 
duction plants having long repetitive 





Foundries all over the fountry depend 
upon Holcroft to give them fhe furnace help 
they need. That's because H@lcroft is such a 
well-known leader in the field\ Many foundry 
practices, standard procedur@ today, were 
basic ideas worked out by Holc§oft engineers. 


You, too, can take advantage df this furnace 
know-how. Write today for compete informa- 


tion. Holcroft and Company, 6445 Epworth 
Blvd., Detroit 10, Michigan. 

















Daco robot machinist. 


runs of metal-cutting operations, the 
robot has wide application in all types 
of defense production, according to 
Daco engineers. 

The parts that make up the Daco- 
built device are a paper-tape perforator, 
a sensor that translates the tape mes- 

(Turn to page 74, ple ase) 


Machinery News 


(Continued from page 60) 


| tion will handle all of the export busi- 

ness and direct the subsidiary plant 
operations of the two corporations lo- 
cated in Australia, Canada, England, 
France, Germany, Italy, and South 
Africa. 


| Division Transferred 


The Charles H. Besly & Co., Chi- 
cago, manufacturer of grinders and 
taps, has announced that its industrial 
supply division will be transferred to 
the Barrett-Christie Co., also of Chi- 
eago. This move follows Besly’s de- 


PURPOSE 


©.H. Macon A Aen Wallace F # sehott Re Mchedie Walker Metal Products,Ltd. $.0.F.1.M. cision to concentrate on its manufac- 
South Western Bivd. 1900 EuclidAve. 5724 Navigation Rivd. Windsor, Ontario Paris 8, France tured products. 
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Checking bore diameters at 18 points. 


Checking contour 
of a turbine blade at 18 points. 
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Each individual measurement is indicated by the position of 
a float in its respective Precisionaire column. 


The float positions form a characteristic pattern similar to a 


graph. It’s actually a quality control chart. The inspector 
sees at one quick glance whether the work part can be 
passed or should be rejected, and for what dimensions. No 
eye strain, no close concentration, no figures to remember, 
no confusion of multiple dial faces with the “Airechart.” 


Five 
Column 


Standard Precisionaire column instruments are made with 
one, two, three, four or five columns. Special Precisionaires 
can be built to include from 6 to 30 or more columns 
depending on the number of dimensions to be checked. 


For complete details on simultaneous multiple measurements 
with the Precisionaire, call your local Sheffield representa- 
tive, send prints to us or write for Bulletin CTP-491. 


. Shebtield cervererie 























ODULTS. 





For additional information regarding any of these items, please use coupon on page 62 
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sage into electrical impulses that actu- 
ate selsyn motors. Perforations in the 
tape represent essential dimensions 
shown on the blueprint for the part to 



















We com 


Solvent 


Write today for 
full information 


SOLVENT VAPOR DEGREASERS 


in standard or special 
conveyor 


models 


bined s© 


G. S. BLAKESLEE & CO. 


CHICAGO + MEW YORK + TORONTO 


CANADA 
G.S. BLAKESLEE & CO.,LTD. 
1379 Bloor St., W. 
TORONTO 9, ONTARIO 


be machined. When the tape travels 
through the sensor, electrical contacts 
are made and broken through the holes 
to complete and break electrical cir- 
cuits. This produces varying voltages 
in the sensor that control movement of 


parate 


degreasing operations 


by Using BLACOSoLy 


Hr SCCOHighest Stabilized Degreasing 

-BLACOSOLYV is stabilized not 

alkalized—Years of research have produced 

this outstanding solvent. Contains no alkaline 

materials for the purpose of neutralizing acid after 
breakdown. Stabilizers prevent breakdown 

and possible acid formation. Blacosolv is the 


one solvent for all metals or combination of metals. 


BLACOSOLV 'r- 


highest stabilized 
degreasing 





solvent 


1844 So. 52nd Ave. 
CHICAGO 50, ILL. 


NIAGARA-METAL PARTS 
WASHERS—built 
to fit your 
needs 


the cutting tool and work piece in the 
machine. 

Brains of the Daco-built device are 
in the tape. It can be punched out by 
a draftsman who makes computations 
from a blueprint. In effect, he places 
the part drawing over a grid like graph 
paper. Holes in the tape represent 
points and surfaces on the part. 


K-8—Spring Winder 


* 





The Spring-Master, a spring manutactur- 
ing tool that can be applied to any drill 
press with a 1/2 in. chuck or larger, is now 
evoilable from the manufacturer, DoALL 
Co., Des Plaines, Ili. A variety of exten- 
sion and compression springs can be pro- 
duced. It is possible to wind wire diam- 
eters from 0.020 in. to 0.071 in. and 
outside diameter of finished springs can 
be made to vary from 3/1€ in. to 5% in. 
Pitch of a compression spring may be in- 
finitely varied while the machine is running. 
The built-in adjustable wire guide for use 
in the manufacture of extension springs 
provides for increase in the tension of the 
wire to the degree required to give the 
completed spring the maximum efficiency 
in operation. 


K-9—Creep Recorders 


Two recorders for Baldwin lever-type 
creep machines and 4000-lb creep-re- 
laxation testing machine have been 
announced by Baldwin-Lima-Hamilton 
Corp., Philadelphia, Pa. 

Creep specimen deformation of 0.020 
in. produces full scale pen carriage 
movement of 10 in. across a strip chart. 
The chart is driven at % in. per hr by 
a synchronous motor. A 150-ft chart 
roll gives a 7200-hr record. 

Creep is amplified and transmitted 
from the extensometer by a Selsyn mo- 
tor system, the pen carriage being 
driven by servo motor through a flexi- 
ble shaft and a gear reducer. Eighty 
turns of the cable move the pen 10 in. 
A pulley on the output shaft of the 
gear box drives a counterweighted cord 
to which the pen carriage is attached. 
This drive pulley is operated through 
a slip clutch which permits zero adjust- 
ment of the pen. 

For creep-relaxation records a con- 
ventional Microformer type strip chart 

(Turn to page 76, please) 
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Car Operation Depends on the Drive Train... 





.and the Drive Train 


Depends on the Universal Joints 


No car can operate at its best unless the drive train is 
functioning efficiently. And satisfactory performance of 
the entire drive train depends upon the universal joints. 
"DETROIT" Universal Joints have kept pace with car 
design . . . are built to take the extra loads placed 
upon them by today's high compression engines. 


Result: “Detroit’s” smoother operating Joints 
Produce Smoother Rides. 


DETROIT 
VERMA ON\) 


4 


UNIVERSAL PRODUCTS COMPANY, Inc., Dearborn, Michigan 








PEACE TIME 
DEFENSE TIME 
EVERY TIME 


a8 
) Take 


Welded Mechanical Steel Tubing 


ee ie 


Specify 

t Standend 
w ay —IT PAYS! 
Ss wn ore 


a THE STANDARD TUBE CO. 


Detroit2 <3 Michigan 
~ 
CARBON STEEL TUBING Welded Tubing x Fabricated Parts 





_ 


, 


2” O.D. to 5'2" O.D Be 


28 to .260 wall = 








STAINLESS STEEL TUBING 
s OD. to3 OD 


28 to .095 wall 





NEW 
PRODUCTS 


For additional information please 
use coupon on page 62 
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Baldwin creep recorders. 


recorder has b2en developed. The lower- 
ing of stress ‘1: a specimen, maintained 
at constant tensional strain at any tem- 
perature up to 1800 F, is recorded by a 
conventional Microformer type servo 
system operated as an extensometer on 
a spring block loading device through 
which constant strain is maintained. 

The receiving Microformer moves the 
pen across a 10-in. wide strip chart in 
proportion to the tensional load on the 
specimen. The strip chart drive is the 
same as for the creep machine. The 
two recorders have the same external 
appearance. 


K-10— Die Cast 
Rivets 


Die casting techniques of the Gri 
Reproducer Corp., New York, N. Y., 
have made possible a line of very small 
zinc alloy tubular and _ semi-tubular 
rivets. These GRC rivets offer the rust- 
proof, corrosion-resistant advantages of 
zine alloy construction. 

A tensile strength of 45,000 psi as- 
sures sufficient strength for low-stress 
applications not requiring the use of 
steel or brass. They are suitable for 
both machine and hand applications. 

Standard sizes available for prompt 
delivery include diameters from 1/16 
in. to 9/64 in. and lengths up to % in. 
with oval or flat counter-sunk heads. 
Special very tiny sizes as well as orna- 
mented head designs and extra large 
head diameters can be produced. The 
rivets are supplied in plain bright and 
assorted commercial finishes. 

(Turn to page 80, please) 
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What are the travel and automobile agencies reporting 
every season? ... That Joe Doakes—the typical American— 
is taking more vacation and traveling farther year after 
year... And here’s one of the reasons why 
Way Horizontal-and-Vertical Hydraulic-Feed Drilling 


his Buhr Five- 


Machine . . . the Machine which one of the world’s leading 
Auto Makers uses “‘around the clock” for producing Rocker 
Arms in such volume and at such low cost that... Joe 
Doakes may afford to drive thousands of miles for vacations 
—literally from Banff in west Canada to Tallahassee, Fla. 


Auto Maker Chooses This to Turn Out 


820 Pieces an Hour for Utmost Economy 


As each new model comes off the auto 
assembly lines, the battle to cut production 
costs becomes more intense. Not long ago, 
one of the big auto companies concentrated 
on how to make a certain rocker arm most 
economically. 


Here Was Their Problem 


To secure a piece of production equipment 
which would perform 7 operations on the 
rocker arm, including tapping, drilling, 
endmilling, chamfering and spotfacing— 
that was the problem. 


As the company to design and manu- 
facture the Special Machinery to solve this 
problem, they chose Buhr. 


What the Machine Does 


In general—it drills 8 holes, drills through 
4 more holes, taps 4 holes, endmills 4 
places, spotfaces 4 places and chamfers 4 
aaah drilled holes. It is equipped 


with 42” automatic Index Table and six- 


SPECIAL MACHINERY... Leaders Make Sure with BUHR 


station Holding Fixture, loading four parts 
per station. Parts are automatically clamped 
while fixture moves from loading position 
into first working station, and are auto- 
matically unclamped while Fixture moves 
from last working station to unloading. 


Specifically, the Machine does this— 


Station |—Load and Unload 

Station 2—Vertical, idles; Horizontal, taps 
and drills (4) 7%-20 holes 

Station 3—Vertical, endmills (4) 14” Radius 
places; Horizontal, chamfers (4) previously 
drilled holes 

Station 4—Vertical, drills (4) 4%” dia. holes 
3" deep; Horizontal, idles 

Station 5—Vertical, drills (4) 34” dia. holes 
through; Horizontal, spotfaces (4) 15%” 
dia. places 

Station 6—Vertical, idles; Horizontal, taps 
(4) %-20" S.A.E. holes 


PRODUCTION—880 pieces per hour at 
100% efficiency. 


Why Buhr Was Calied In 


Leading Automobile Manufacturers have 
done business with Buhr for more than a 
quarter-century. . . . They know Buhr’s 
record for dependable Special Machinery 


.. and for delivering on time. . . . They're 
familiar also with Buhr’s excellent manu- 
facturing facilities . .. and their experienced, 
trustworthy and specialized sales and engi- 
neering staffs, Consequently . . . for Special 
Machinery like this . . . it is second-nature 
for them to call Buhr. 


For Details About Buhr 


A comprehensive Catalog .. . or a personal 
call from a Buhr Sales Engineer . . . is yours 
for the asking wherever you are located in 
the United States! . . . For every problem 
involving this type of Special Machinery— 
including the type which helps Joe Doakes 
get from Banff to Tallahassee—phone, 
wire or write us. 


BUHR MACHINE TOOL CO,- 
Ann Arbor, Michigan 


Phone: Ann Arbor 2-5646—5980 
Detroit WOodward 3-2126 
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Bendix Products Presents 


READLE-VAC 























Now passenger car manufacturers can offer 

braking that is comparable to the accelerator in 

operating ease, convenience and fatigue-saving 

comfort for the driver. Treadle-Vac gives an 

ent irely new type of passenger Car brake control, The old fashioned, long travel, high brake pedal requiring a lifted foot and 
using the prov ed operating principles of the leg power pressure can now disappear from the floor boards of modern cars. 
Bendix *Hydrovac? the world’s most widely used 
power brake. An easy ankle movement, much 
like working the accelerator, is all the physical 
force needed for normal braking. And what is 
equally important, the brake treadle can be on 
about the same level as the accelerator, so that 
the foot moves from one control to the other by 
simply pivoting on the heel. Thoroughly proved 
by years of testing, this latest development of 
Bendix engineers gives car manufacturers an 
opportunity to offer their customers for the first 
‘ " yale j " 2 " ki With Treadle-Vac the heel never needs to leave the floor. The low pedal, 
time the easiest, safest, and smoothest bra ing short travel and toe touch action mean that the swing from accelerator to 
that can be imagined. From the standpoint of brake can be made merely by pivoting on the heel. 


both appearance and performance. it is one of 
the finest new selling features available in years. 
Get the detailed story of this greatest advance in 
passenger car control since four-wheel brakes. 


*REG. U.S. PAT. OFF 


BENDIX : tivision * SOUTH BEND 





aviatiom CoaronaTtion 


Export Soles: Sendix International Division, 
72 Fitth Ave., New York 11,N.Y. «© Canedian 
Seles: Bendix-Eclipse of Canada, Lid., Windsor, 
Ontario, Canada 
Braking with Treadle-Vac is not only easier, but it is faster as well. Shifts 
from "go" to “stop” control are made in one fourth less time. This can 
mean five feet shorter stopping distance at 60 miles per hour. 
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—A Low, Light-pressure Brake pedal 
Comparable to the 
Accelerator in Operating Ease! 
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to produce an air signal directly to the 
valve. This air signal is based on a 
change in line pressure. 
New features of the pilot include a 
set-point adjustment. Also, the control 
S| D ay i [TS action may be changed from direct to 
= reverse, and the mechanism is protected 


from damage by a unique overload 
spring arrangement. 








For additional intormation regarding any of these items, please use coupon on page 62 





(Continued from page 76) Honeywell Regulator Co., Philadelphia, K-12—-Overhead 
Pa. To be marketed under the name of Lubricator 
K-11—Pressure Control Honeywell Pressure Pilot, it is for use 
on process systems where pressure con- 
For regulating control valves, a com- trol is essential. The pilot employs a 
pact non-indiecating pressure controller bourdon tube to measure the pressure 
has been developed by Minneopolis- and a flapper and nozzle arrangement 





T M E +4 H G H T tt A L L This automatic overhead lubricator, the 
i iotetnesnemmesaaenll 


Vapor Master, has been placed on the 
market by United States Aviex Co., Niles, 
Mich. To convey lubricant to the upper 
cylinder region, it can be used for gaso- 
line, propane and butane fuel engines. 


K-13—Hydraulic-Test 
Stands 


Illustrated is a hydraulic test stand 
designed by Superdraulic Corp., De- 
troit, Mich., for testing flexible hose 
used in aircraft. With variations this 
same stand can be adapted to the test- 
ing of valves, cylinders and other equip- 
ment. 

These stands include pumps, relief 
valves, oil reservoirs, electric motors, 
flexible couplings and incidental valv- 
ing and piping to meet specific test 
purposes. 

Superdraulic test stands are built to 

Let Strom Help You provide test pressure up to 5000 psi 

using large volume pumps and up to 

Not’only in precision ball bearings, but in countless 30,000 psi with special booster equip- 
- ment. Stands can be modified to in- 

other places, Strom has found that the right ball clude accumulator or cycling equip- 
will do the job better. Maybe your problem can ment as well as timing devices and to 


, employ any type of hydraulic oil for 
be solved with the use of the proper ball. Why not test purposes. 
take it up with Strom. i 








Strom has been making precision metal balls for 
over 25 years for all industry and can be a big help 
to you in selecting the right ball for any of your re- 


quirements. In size and spherical accuracy, perfection 
of surface, uniformity, and dependable physical qual- 
ity, there’s not a better ball made. 


Superdroulic test stand. 
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EK-UELL-O 


de Machining 
a nuigrment 


NOW 
AVAILABLE 


Compressor blade for 
turbojet aircraft engine. 


aD 


£%-CHLL-O for PRECISION 
Ce 


Three Production-Proved Machines 
Mill, Grind and Polish Airfoil Forms 


The complex job of finishing the airfoil form of 
compressor blades for jet aircraft engines is now 
done speedily, accurately, and automatically by 
three Ex-Cell-O standard machines. Production- 
proved, these machines mill, grind, and polish, 
respectively, with completely automatic machin- 
ing cycles. Operator merely loads, unloads, and 
pushes start button. For further information and 
specifications contact*Ex-Cell-O in Detroit today. 








EX-CELL-O 


CORPORATION 
DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS 
CUTTING TOOLS ¢ RAILROAD PINS AND BUSHINGS 
DORUL JG BUSHINGS © AIRCRAFT AND MISCELLAN- 
EOUS PRODUCTION PARTS © DAIRY [QUIPMENT 





















. +++. are Typical 


of the Original Equipment 


that oa. 


To many the two O & S Bearings 
shown here will appear relatively 
unimportant in so huge a thing as 
a trailer. To Fruehauf engineers — 
these bearings, as every other part 
or piece of material, are tremen- 
dously important. That's why Frue- 
hauf is “great from the ground up.” 


O & S bearings are produced by a 
company with 38 years of manu- 
facturing skill and engineering ex- 
perience. O & S non-metallic, self 
lubricating bearings are designed 
for a definite job . . . built to do 
that job — better e- longer and more 
economically. 


WRITE TODAY FOR BULLETIN 281 
OR SEND PRINTS AND DETAILS 


Our 38th Year Manufacturing Originad Equipment 


OF 2-38 :) 7-031) (Cm OO} 


303 SOUTH LIVERNOIS - DETROIT 17, MICHIGAN 


Willys-Overland 
Passenger Cars 


(Continued from page 41) 


The rear suspension consists of 
semi-elliptic springs, two-in. wide, 
48-in. long of tip insert type, with seven 
leaves, and_ special inter-leaf inserts 
to control frictional characteristics. 
Springs on the Super Deluxe and  Cus- 
tom models are mounted at their front 
end on a floating cross-member which 
is attached to the frame by means of 
shear type rubber mounts. Front 
eye and rear shackle bearings are rub- 
ber-insulated, the rear shackle hanger 
also being rubber insulated at the 
frame. The rear shackle is of com- 
pression type. No sway bar or 
stabilizer is required. 

Rear springs are so mounted as to 
have a three-deg negative rake at the 
front and a 6%-deg toe in at the 
front. These features are intended to 
provide handling stability. 

Shock absorbers are of direct-act- 
ing, Monroe full displacement type, 
with two-way control. They are rub- 
ber mounted, with the loop at the bot- 
tom, stem at the top for front shock ab- 
sorbers. Rear shock absorbers are 
mounted ahead of the axle and are toed 
in at the top. Stone and dust shields 
are applied only on rear shock ab- 
sorbers. 

The front cross-member to which the 
engine is mounted is of detachable A- 
frame form and is readily removable 
to facilitate maintenance. With this 
feature it is possible to remove the en- 
gine either from the top or bottom, as 
convenient. 

Standard tire equipment is the 5.90- 
15 black tire. However, the design per- 
mits the installation of 6.40-15 optional 
tires. Wheels are 15-5.40 drop center 
type with four bolt mountings. 

As mentioned earlier the new body 
is of “unitized” type with chassis 
framing built in as a part of the body 
structure. Two box-shaped frame 
members along the sides, running from 
front to the rear constitute the major 
framing members. Engine cross-mem- 
bers, radiator supports, and rear spring 
hangers on Super Deluxe and Custom 
models are detachable. 

The windshield is of two-piece curved 
glass type with a central division bar. 
The rear window is 53% in. long on 
Deluxe and Super Deluxe models; and 
of wrap-around type on the Custom. 

The Customaire heater, of full fresh 
air type with thermostatic control, is 
mounted under the hood with a dis- 
tribution chamber and blower located 
under the cowl. 





AUTOMOTIVE INDUSTRIES 


Keeps You Informed 
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Simple as 





Design simplicity of the Cleveland Drum Type Friction 
Clutch and Brake assures foolproof operation, minimum 
maintenance and easy adjustment. You are assured of exact 
control of the slide during all phases of operation. 

Clutch and Brake cannot engage simultaneously . . . always 
full clutch or full brake. Patented drum type design gives 
quicker starts and stops. If electric or air supply fails, 
positive spring loaded brake stops slide immediately. 


Foolproof design and lightweight construction 
reduces horespower required for clutch operation. Long 
friction life is assured as all idle friction surfaces are 
completely disengaged eliminating drag, unnecessary 
wear and destructive heat. Clutch and brake adjustments 





Unit with brake and clutch shoes removed. 


are easily made without removing unit from press. 
Minimum number of moving parts makes clutch 


operation and maintenance simple as ABC. 


Be sure to investigate the opportunities for 
increased production at lower unit costs offered by 
Cleveland Drum Type Friction Clutches. They can 
be installed on most Cleveland Presses new or old. 
Complete information will be forwarded upon request. 





A478 





THE 


CLEVELAND 


PUNCH & SHEAR WORKS CO. 





OFFICES: 
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Refrigeration in the 
Aircraft Industry 


(Continued from page 53) 


refrigeration. In the Douglas El Se- 
gundo aircraft plant are immense boxes 
in permanent locations, as well as boxes 
much larger than ever seen in a home, 
moving in trains or banked around 
presses and other fabrication equip- 
ment. Many smal! and large refrigera- 


tors on wheels are used in the plant. 

The primary use of the boxes is to 
retain the “as quench” conditions after 
heat treatment of aluminum alloys. 
Parts are placed in very large boxes 
adjacent to the heat treating ovens, 


then dispatched by portable box to thes 





BALLS FOR BEARINGS 
AND OTHER BALL APPLICATIONS 


E 


wo 
“SS-pvasnics A 


Precision balls made for your job — available in a 


variety of materials. Your specifications will receive 


prompt attention in our Engineering Department. 


We are thoroughly experienced in supplying the 


automotive industry with special bearings, retainers 


and balls. Let us give you our recommendations. 


HE HARTFORD STEEL BALL C 


HARTFORD 6, CONN. 


WEWARK W 


LOS ANGELE 4 


correct. 


| plant. 
| the use of small boxes in the machine 


| ings, 


| of this 
| that an extreme cold quench after oil 


fabrication operations, such as ham- 
mers, punch presses, stretch presses, 
mills, etc. Operators remove the parts 
to perform forming or machining op- 
erations and then replace them in the 
boxes. When the orders are completed 
they are returned to the heat treating 
department to age. 

The refrigerators have proven very 
efficient and have replaced the use of 
“dry ice” for these purposes. The El 
Segundo Division Plant engineering de- 
partment designed these boxes, as well 
as conveniently placed electrical out- 
lets throughout the plant. 

The great advantage to forming and 
machining parts in this condition is the 
reduction of hand work with the soft 
material. Forming and machining in 


| the “T” condition has been found in 


| many cases to cause warpage and dis- 
| tortion, which is extremely expensive to 
It also requires more ex- 
pensive tooling in many instances. 

In addition to this primary usage, 
there are a multitude of others in the 
An interesting adaptation is 


shop. These boxes are used for freezing 


| rubber and soft plastic parts for drill- 


ing close tolerance holes. These parts 


| are very difficult to drill at room tem- 


peratures, but by holding to extreme 


| cold temperatures drilling is simplified. 


Another popular usage is in pre- 
cision assemblies where liners, bush- 
or close tolerance fits are re- 
quired. In these instances small boxes 


| are used to contract by extreme cold 
| the liner, bolt, or bushing. The mating 


part is expanded by heat, making hand 
fits very easy, where soft metals would 
gall or score, or remove protective plat- 


| ing if drive or interference fits were 


made. Alternate methods such as 
locking, staking, etc., are usually less 


| economical, 


Modern aircraft and materials pre- 


sent many problems unknown a few 


years ago in the industry. A refrigera- 


| tion usage recently adopted is for a 


caulking or sealing compound for all 
exterior and interior skin or structure 
laps subject to fumes or moisture en- 


| tering compartments where pilots or 
| crew must be. 
| most 
| kept at a very low temperature, and 
| here small boxes conveniently located 


The compound found 
desirable is one which must be 


at point of usage are found to be most 
advantageous. 

Another important application is in 
the processing of high carbon race steel, 
used in some machined parts. Here it 


| is very desirable to reduce checks and 


cracks in the heat-treating processing 
material. It has been found 


quench, and again after cadmium plate 
bake, materially reduces cracking. 
These are only a few of the interest- 


| ing applications of electrical refrigera- 
| tion in the El] Segundo plant, but the 


ultimate uses may be manifold with 
new materials that are being developed 
to meet the requirements of the fast- 


| developing aircraft industry. 
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Hodine CASE HISTORY NO. 32 


..-AN AUTOMATIC ASSEMBLY OF 
STUD, SPRING AND SLEEVE 


PRODUCTION : This Bodine No. 40-10 Dial Type automatic assembly machine 
produces 1500 completed parts per 50 minute hour at 30 strokes per 
minute. One operator can attend several machines. Top view shows tooling 
with 3 Syntron type hoppers to feed stud, spring and sleeve. Tolerance held 
to overall height of + .008. Our engineers provide an overall service to 
solve your specific problems with Bodine automatics and tooling 

for drilling, milling, tapping, screw insertion and assembly. 


“a 


You can’t meet Tomorrow's Competition 
with Yesterday's Machine Tools 


TOMATIC DIAL TYPE C 


TAPPING AND SCREw NSERTI « 
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Bazooka Rockets 


(Continued from page 35) 


both sides, the one on the left for screw- 
ing in the part for testing, the one on 
the right unscrewing it for ejection. 
Motor closures are proof tested at a 
pressure of 18,000 psi. 

It may be noted that in addition to 
Ford quality control at each of the 
final inspections on major parts, the 
parts are given a sampling inspection 
by the customer — Ordnance — before 
they are accepted for assembly. 

At this point the motor body is fitted 
with the tail assembly and is ready for 
painting. Painting is done in two 
stages in DeVilbiss water-back spray 
booths with the motor bodies mounted 
vertically on spindles on a conveyor. 
First operation is the application of a 
prime coat on the tail assembly, then, 
as the work enters the second booth, 
the entire assembly is given the stand- 
ard paint coating. In the paint section 
the work continues on the conveyor and 
is transported through a small infra- 
red lamp oven for drying the finish. 

The head assembly, a bomb-shaped 
element which serves as the envelope 
for the rocket mechanism, consists of 
two major sections—the head casting 
of gray iron, made in the Ford foun- 
dry, and the formed steel ogive. The 
casting is finished on the outside in a 
succession of machining stages in a 
large battery of Bullard Mult-Au- 
Matics. After inspection, the cavities 
of both the head and ogive are given a 
protective paint spray. Then the ogive 
is pressed onto the body and staked in 
place by means of a die in a small press. 

The entire assembly then is sprayed 
with the standard finish in another bat- 
tery of DeVilbiss spray booths and 
dried in an infra-red lamp oven. This 
unit is completely conveyorized. 


Vibration Testing 


(Continued from page 32) 


Since this arrangement allowed the 
body to leave the table vertically, many 
different cycles were induced, including 
a weaving and rolling motion accom- 
panied by shock of the bounce. During 
the weaving and rolling motion, one 
side of the body left the table several 
inches for a fraction of a second. The 
process was then reversed. 

At the start of the run with the 
body repositioned, the vibration ma- 
chine was run at 375 cycles. The test 
was stopped when the severity of the 
vibration at this speed threatened to 
throw the body off the table. 

The speed of the machine was re- 
duced to 290 cycles and after an in- 
terval all Speed Nuts torqued the same 
as at the start of the test with a few 
nuts actually gaining in torque. 
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on a Job-Lot basis... 
on Automatic Lathes 


Absolutely! And these are only 8 of over 200 
actual small-lot jobs handled on Gisholt No. 12 
Hydraulic Automatic Lat1es. The Crompton 

and Knowles Loom Works of Worcester, Mass., 
has four No. 12 Hydraulics busy producing 

and saving on work like this . . . and all 

with standard tool blocks! 

Job-lot work like this—and like yours—is a natural 
for the No. 12 Automatic. The cost is no more 
than a hand-operated lathe for work this 

size... yet you have the added advantages 

of automatic machining and one-man operation 
of two or more machines. 

If you have contract work like this, now or 
pending, it will pay you well to get the facts 

on the No. 12 Hydraulic Automatic Lathe. There’s 
a big 24-page catalog free for the asking. 


a, 


The Gisholt No. 12 
Hydraulic Automatic 
Lathe gives you speed and 
accuracy plus easy set-up. 





THE GISHOLT ROUND TABLE 
represents the collective experi- 


GISHOLT MACHINE COMPANY ence of specialists im the machin 


ing, surface-finishing and balanc- 


. . . ing of round and partly round 
Madison 10, Wisconsin Partn, Your problems are wel 
com re. 


TURRET LATHES * AUTOMATIC LATHES © SUPERFINISHERS * BALANCERS «+ SPECIAL MACHINES 
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for every size 


LARGE or SMALL 
x \ 


1 Min. 30 Sec. Less Than 10 Sec. 
Track Wheel Hub Aircraft Fitting 
10” Steel Forging 11 operations 
12 operations using carbide- Closs 3 Pressure-tight threads, 
tipped tooling and near-perfect concentric- 
12” RPA 4 Spindle Acme- ity of bevel and straight 
Gridley surfaces 
54” RAC 6 Spindle Acme- 
Gridley with Vers-O-Tools 





you'll save 
with 
ACME-GRIDLEY 


AUTOMATICS 


Our files are full of other actual, customer- 
authenticated case histories showing sav- 
ings of 20%, 30%, 50% and even up to 
80%. Available in 4,6 and 8 spindle styles. 
for capacities up to 12”. Acme-Gridley 
chuckers give you “more good pieces in 
the pan at the end of the day”. For more 
complete details, ask for Bulletin CM-43. 





NO OTHER SOURCE OFFERS A LINE SO COMPLETE 
—SO MUCH DESIGN AND TOOLING EXPERIENCE IN 
MULTIPLE AND SINGLE SPINDLE BAR AND CHUCKING 
AUTOMATICS—MORE THAN 45,000 MACHINES BUILT. 
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COSTS THESE 3 WAYS: 


\Y PRODUCTION 


—Floor-to-floor machining time takes on added signifi- 
cance as hourly wage rates go up. Are you sure you're 
getting top performance from your present machines? 
(Aeme-Gridleys are built to perform at the highest 
spindle speeds and fastest feeds modern cutting tools 
can withstand.) 


V accuracy 


—Unless your chuckers are built to deliver accurate, 
dependable, ’round-the-clock production. with a mini- 
mum of down time, rejects can quickly run your costs 
and profit margins into the red. (Rugged. rigid frame 
construction of the Acme-Gridley, combined with 
simple, close-coupled. direct cam action and fewer link- 
ages means less wear, fewer adjustments. ) 


e1é¢é¢¢eé#tiea 


V TOOLING 


—Complicated single-purpose tooling required on some 
chuckers to make production guarantees can add need- 
less expense to machining costs—two ways. You pay 
more for tooling and you pay more for set-up time. Be 
sure your chucker is versatile. (Acme-Gridleys combine 
simplicity of operation with multi-purpose standard 
tools, and the ability to use economical power driven 
auxiliaries—often eliminating costly second operations. ) 


The NATIONAL ACME CO. 


170 EAST 131st STREET 
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High Production Heat Treatment 
of Steering Gear Parts 


(Continued from page 52) 


type of feed is well adapted to the han- 
dling of these small studs and balls. 
The parts are dumped from containers 
directly onto the vibrator pan during 
the charging operation. The oscillat- 
ing motion of the vibrator unit pre- 
vents the parts from bunching up and 
feeds them to the belt, inside the fur- 


nace heating chamber, at a steady, con- 
stant rate. The parts are separated 
enough to insure maximum exposure 
of each part to the dry cyaniding at- 
mosphere. Production rate of this fur- 
nace averages 250-300 lb/hr. The cast 
alloy belt is 24 in. wide, with three in. 
vertical side slats, and has a load 
rating of 20-30 lb per sq ft at opera- 
ting temperature. 











Confidence 
Abroad 


Transport operators all over the world have 
learnt to trust this sign. 


In any language the letters on the C.A.V. sign stand for first-rate service facilities, 


maintained by highly-trained craftsmen, using special precision equipment. 


Wherever 


C.A.V. 


vehicles fitted with 


Fuel Injection Edquip- 


ment are exported — whether to 


Trondheim, Santiago, Hong-Kong 
or Sydney—there’s a service agent 
or depot to give it the specialist 
attention needed for such high- 


precision equipment. 


Fuel Injection and Electrical Equipment 


Service 1 Depots throughout the World 





A.V. DIVISION OF LUCAS ELECTRICAL SERVICES INC., NEW YORK 19, N.Y. Sales Office: 14820 DETROIT AVE., 
CLEVELAND 7, OHIO 





Orra308 


The steering ball studs, made from 
SAE-8620 steel, are treated to produce 
a case of 0.010-0.015 in. depth. To 
achieve this case depth the ball studs 
are heated to 1575 F for 1-1% hours in 
an RX carrier gas atmosphere, en- 
riched with natural gas and ammonia, 
and quenched in oil directly from heat. 
The quenching operation takes place in 
a totally enclosed tank so arranged that 
the heated parts drop from the end of 
the furnace conveyor belt through a 
chute directly into the oil while still ex- 
posed to the enriched furnace atmos- 
phere. Since air does not contact the 
parts, the clean bright surface from 
the cyaniding is retained. As the parts 
settle to the bottom of the 2000-gal 
quench tank, they are picked up by an 
inclined elevator conveyor and trans- 
ferred out of the tank and into a suit- 
able container. After a subsequent 
washing operation, to remove quench 
oil, the balls are ready for assembly. 

The studs undergo a slightly differ- 
ent heat treat cycle due to the fact 
that they have been carburized just 
previous to this dry cyaniding opera- 
tion. The studs are carburized to ob- 
tain maximum strength and toughness 
and then selectively dry cyanided on 
the wearing surfaces for maximum 
wear and abrasion resistance. The 
shank end of each stud is copper plated 
before the part has been carburized in 
order to expose only the wearing sur- 
face to the carburizing and dry cyanid- 
ing furnace atmospheres. These studs, 


| made from SAE-8680 steel, are cya- 


nided to a case depth of 0.008 in. To 
achieve this case, the studs are heated 
to 1530-1550 F for 1-1% hours and 
quenched in oil. The parts are then 
washed, and given a draw at 325 F for 
one hour. They are then ready for the 
final grinding operation before as- 
sembly. 

Several other parts in addition to 
studs and ball studs are dry cyanided 
in this furnace. 

The lever shafts and steering arms 
are made from SAE-8645 and SAE- 
1040 steel. These forgings are fur- 
nished by vendors and upon receipt 
are isothermally annealed and mechani- 
cally cleaned. Since these forgings 
are medium carbon steel and do not 
require carburizing, they are subjected 
to a clean hardening treatment. 

To assure a high rate of production 


| and uniform results, without scaling or 


decarburization, a Surface Combustion 
rotary hearth furnace equipped with 
radiant tubes and a controlled pro- 
tective furnace atmosphere is used. 


| The rotary hearth in this type of fur- 


nace has been found to be ideal for 
handling the relatively large levers and 


| shafts that are treated. The constant 
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MODERN MASS PRODUCTION depends on a 
constant flow of component parts. Parts that 
once specified, can be forgotten. Dependability 
of supply, quality and exact tolerance must be 
taken for granted. That is how Thompson 
Products has earned its position as a leading 
source of precision parts for cars, buses, trucks, 


tractors, and industrial engines. 


Thompson engineering and Thompson produc- 
tion skills have been sharpened by the produc- 
tion of jet engine, radar and other defense equip- 
ment parts of almost unbelievable complexity, 


made to the closest tolerances known to industry. 


For engine performance you can take 


for granted: Coun or Thompson 


All the techniques and skills gained are 
applied to other products, such as the cylinder 
sleeves illustrated, piston pins, valve seat in- 
serts and U-Flex piston rings. This means that 
every Thompson product assures maximum 


performance and dependability. 


If you need better engine products from a 
supplier you can depend on, write or phone 
Special Products Division, Thompson Products, 
Inc., 2196 Clarkwood, Cleveland 3, Ohio. You'll 
soon learn what leading manufacturers have 


known for 50 years—you can count on Thompson. 


Thompson Products, Inc. 


SPECIAL PRODUCTS 


PISTON PINS © VALVE SEAT INSERTS © CYLINDER DIVISION 
SLEEVES © WATER PUMPS © U-FLEX PISTON RINGS © CAST 
IRON PISTONS e@ VALVE RETAINER CAPS AND LOCKS 2196 Clarkwood Rd. « Cleveland 3, Ohie 
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ADDS A NEW DIMENSION TO RECORDING 


Now — in “sound” research, Magnecord offers you the 
new Binaural Tape Recorder for greater product improvement. 
This simultaneous-dual-channel recorder provides realistic 

industrial recording never before obtainable. It permits 
the engineer to experience binaurally the recorded sound 
“all around him,” and makes possible the selection of one 
sound from many. The dual channel will also permit 
him to record a time signal concurrently with the test. 


For greater fidelity, precision and selectivity — 
in laboratory, field tests, or office conferences — use the 
new Binaural Magnecorder! 


s 
HIGH FIDELITY TAPE RECORDERS FOR INDUS 


INC 
¢Tey 


Write for NEW CATALOG 


MAGNECORD, INC., DEPT. IA-1 
360 N. Michigan Avenve, Chicage 1, Iilineis 
Send me further information on Magnecord tape 
recording for industriol ‘“Sound’’ Research 
Nome 
Compony 
Address 


City 


speed of the hearth surface, on which 
the parts are placed, insures that each 
part of the 1000 lb of parts treated 
| each hour is subjected to exactly the 
|,Sgme amount of heat for the same 
pen of time. Only one operator is 
required for continuous operation of 
this furnace. The operator places the 
parts on the hearth through the left 
hand door and withdraws them from 
| the right hand door for quenching. 
The work moves to the right in a cir- 
cular path. The working hearth is 24 
| in. wide and rotates within a circle of 
| eight ft three in. diameter. 
| The furnace temperature is held at 
1550 F and each part is exposed to this 
heat for approximately 30 minutes. 
The lever shafts of SAE-8645 steel are 
quenched in oil; the steering arms of 
SAE-1040 steel are quenched in water. 
The oil-quenched parts are then washed. 
To relieve any quenching strains, 
these parts are next drawn for a mini- 
| mum of 1% hours at 900-1000 F, for 
the SAE-1040 arms, and at 1050 F- 
1160 F for the same period of time for 


| the SAE-8640 shafts. This time is in- 
| creased for certain parts requiring 


subsequent machining operations. A 
mechanical cleaning follows the draw- 
ing operation. After cleaning and heat 
treating, parts are inspected 100 per 
cent for hardness. 

This rotary hearth furnace operates 
24 hours a day and during a period of 


over two years operation it has never 
| been shut down for any kind of re- 


pairs. Its results are highly consistent 
throughout any single heat run. The 
requirements inherent in properly com- 
pounding prepared atmosphere for 
three distinct heat treat processes— 
carburizing, dry cyaniding and clean 
hardening—are complex. Under pres- 
ent conditions of production and ca- 
pacity, it might have been practical to 
provide separate generators for each 
furnace and process being carried out. 
This, of course, would involve multiple 
complications in generator operation 
and product control. 





This difficulty was eliminated, after 
all contemplated atmosphere furnace 


| equipment had been placed in opera- 


tion, by centrally locating two Surface 


| Combustion RX atmosphere generators 


“of 2400 cfh capacity each, and mani- 
folding the RX carrier gas’ for all at- 
mosphere requirements. 

The basic or carrier was. produced 
by these endothermic generators re- 
sults from the cracking of a non-com- 
bustible mixture of air and natural 
gas. This mixture is passed through 
catalyst tubes that are heated to 1850 
F by gas burners. The resulting at- 
mosphere, composed essentially of ni- 
trogen, hydrogen and carbon monoxide, 
is quickly chilled and delivered direct 
to the furnace heating chambers. 

The composition of the carrier gas 
produced by these generators is easily 
controllable at the generator. By 
simply setting a dial which regulates a 
variable orifice in the mixer, the ratio 





of air and natural gas are changed to 
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On the job: Proving new BOSTROM BODYGUARD 
“Comfort Zone” Ride. Charts show vertical accelerations. 


Proves new design on the job with TRACTOR ® CONVENTIONAL SEAT 


aii ire it tt | tH) 
rgged BRUSH ANALYZER (He Got 
3 rr HN WL ! 
BILITY TO STUDY the behavior of new designs in actual field service s lt st ai A 
with rugged Brush Analyzers is speeding the development of . i ia 
revolutionary new products. For example: 4 ae $e 

Progressive engineers of Bostrom Manufacturing Company, Milwaukee, 
Wisc. have perfected a new suspension seat for tractors to isolate the 
tractor vibrations and reduce operator fatigue. The picture shows how 
they tested this unique product in actual riding service. Brush two-channel 
Recording Analyzers are located in a station wagon which travels beside 
a tractor equipped with the new seat. Vibration pickups—one attached 
to the tractor’s frame and another to the operator’s back—are connected 
through long leads to the Analyzers which record the vibrations at both 
points simultaneously. Results such as shown by the Brush charts at the 
right have given Bostrom solid facts with which to prove their product 
and sell it. 

Versatile Brush Analyzers are giving results like this in writing for 
many studies . . . torque, strains, surface smoothness, temperature, d-c 
and a-c voltages and current and other static or dynamic conditions. Find 
out how these Analyzers can help solve your problems. Write The Brush 
Development Co., Dept. DD-18, 3405 Perkins Avenue, Cleveland 14, Ohio, 
U.S.A. Canadian Representatives: A. C. Wickman (Canada) Limited, 
P. O. Box 9, Station N, Toronto 14, Ontario. 


Pal it in sculing with a 
BRUSH RECORDING ANALYZER 


SUSPENSION SEAT 
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DEVELOPMENT COMPANY 


PIEZOELECTRIC CRYSTALS AND CERAMICS + MAGNETIC RECORDING + ELECTROACOUSTICS + ULTRASONICS + INDUSTRIAL & RESEARCH INSTRUMENTS 
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predetermined limits. Hydrocarbon or 
ammonia additions at the point of use 
can further modify this carrier gas for 
specific requirements. Chart A on the 
first page of this article shows the com- 
positions of the carrier gas of the at- 
mosphere in the different atmosphere 
furnaces. See, again, page 50. 

The carburizing pit furnaces require 
250 cfh of carrier gas and 40 cfh of 
natural gas, for each furnace. This 
carburizing atmosphere is substantially 
the same as that used for dry cyanid- 
ing, but is minus the ammonia addi- 
tions. Although the first pit furnaces 
incorporated built-in RX generators, 


Tue sleeve shown here is 
a large piece and represents 
an exacting job—the kind 
we handle well. It calls 
for accurately hobbed , 
threads over the full qm 
length a polish- 
ground bore concentric 
with the pitch diameter 

of the threads . . . tol- 
erances that challenge 

our ingenuity and skill. 


Brown Hardened and 

Ground Parts have 

served the automo- 

tive industry for 

more than 40 years. ——~ 

In that time we've 

gained invaluable 

experience in precision 

machining, scientifically- 
controlled heat treating and 
micro-finish grinding. These ca- 
pable facilities are at your com- 
mand. Merely send us your prints; 
write or wire your requirements. 


PRESIDENT 





all four units are now manifolded to 
the central RX atmosphere source. Net 
loads average 1500 lb of cams. 


METALS —— 


(Continued from page 58) 


six months or so, they see primary alu- 
minum capacity above 1,000,000 tons 
with an additional 420,000 tons from 
imports and scrap and still further in- 
creases in 1953 that will bring total 
supply close to 2,000,000 tons. 


Admitting that aluminum is still in 
tight supply, the unpleasant thought 
occurs to copper producers that the 
situation could change very rapidly to 
their disadvantage if the Korean war 
were suddenly to end. Military require- 
ments are taking close to 50 per cent 
of the current output of aluminum. 
But by the middle of 1952, unless in- 
ternational conditions become much 
worse, their percentage of total sup- 
plies. will be considerably less because 
of increased output from the new 
plants. This means more aluminum 
available to industry and quite likely 
competition with copper in some mar- 
kets that have heretofore been consid- 
ered almost exclusively for the red 
metal. 

The situation has not been helped by 
much publicized pleading by Govern- 
ment officials to substitute scarce alu- 
minum for searcer copper wherever 
possible. Copper producers are up in 
arms about it. They assert that Wash- 
ington is painting too dismal a picture 
of the outlook for copper and their con- 
tinued emphasis that copper is going to 
be in continued short supply will scare 
consumers away from copper and cause 
them to change over their manufactur- 
ing facilities so as to use a substitute. 
Once this is done it will be a long hard 
struggle to get them to return to cop- 
per, particularly if there is a substan- 
tial price saving in the substitute 
metal, as for aluminum. 

Copper production in 1951 from do- 
mestic mines is estimated at about 935- 
940,000 tons by the Bureau of Mines. 
It would have reached 960,000 tons if 
strikes had not intervened. Add 
ondary production, much lower than 
in 1950, and the smelter output totalled 
about 1,075,000 tons. Copper imports 
were lower than in 1950. Copper deliv- 
eries to fabricators approximated 1,- 
375,000 tons for the year. 

The outlook for 1952 is for a moder- 
ate increase in smelter output, pos- 
sibly as high as 110,000 tons a month. 
Imports are not likely to increase over 
1951, hence a continued shortage of 
copper for the short term is in pros- 
pect. Any substantial increase in do- 
mestic output is hardly likely before 
1954. The copper price is expected to 
remain firm and fabricators of non- 
essential consumer goods are likely to 
find the metal as hard to obtain as in 
1951. NPA has allotted 165,000 tons 
to brass mills for the first quarter of 
1952 and 180,000 tons to wire mills. 
This exhausts most of U. S. copper 
supplies. 


sec- 


Steel Inventories 


Shipments of steel in the 10-month 
period January-October of this year as 
reported by the American Iron & Steel 
Institute totalled 65.9 million tons, up 
11 per cent over the comparable 1950 
period. Shipments of alloy steel, aside 
from stainless, were 4.8 million tons, 
up 25 per cent. The annual rate of 
production for the year is estimated at 
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HYDRAULIC * 
METAL-WORKING PRESSES * 


* No high-pressure piping troubles 
* Maintenance practically eliminated 


NOW, Elmes has engineered a new kind of hydraulic press designed 
to give you remarkably low-cost maintenance with practically no downtime! 
The main hydraulic circuit on these new-type Elmes Presses has no piping. All 
high-pressure fluid is conducted through short, direct passages drilled in the 
structural parts. There are no high-pressure screwed joints to loosen; no 
possibility of welded joints or fittings breaking loose or dripping oil. The 
only pipes in the entire unit are pilot, suction, and drain lines. Of these, only 
the pilot line carries high-pressure oil. 


Press operation is smooth, decidedly quieter, with vibration virtually elimi- 
nated. Since fluid passages are short and direct, turbulence and oil heating 
are minimized. Reversal of ram is shockless. Response to electrical controls 
is prompt and precise. 


Maintenance is easy and economical. Pumping unit and valve unit can be 
removed as single assemblies, without disconnecting any piping. Whenever 
desired, an advance design of pumping unit assembly can be mounted on the 
press, making it practically obsolescence-proof! No special motors or pumps 
are used, facilitating interchangeability. 


Full details are now available. Call in an Elmes engineer. Let him show you 
the many production and maintenance advantages of these revolutionary 
new Elmes Pipeless Metal-Working Presses. Write now for new Bulletin 
1011—“Elmes Pipeless Metal-Working Presses.” 


; ! 


a 
; 
' 
’ 
Reor Vie 
ELMES DRAWING & FORMING PRESS 
Equipped with new Pipeless Hydrauli« 
: Circuit. Any Elmes Metal-Working ess 
standard or special design, ca be sup 
plied with the new pipeless “Tak La Lad ial 
; 


Upper section of press, oil reservoir removed. “A” Pumping Unit—front view. “A” indicates 

indicates valve unit assembly. This package unit pipeless pilot unit. There is one pipe line “he 
contains provisions for cylinder prefilling, decom- for the suction line of the pilot pump. a 2 
pression, press speed change, and tonnage control Pipe leaks ore eliminated. b ELMES 


AMERICAN STEEL FOUNDRIES * ELMES ENGINEERING DIVISION FF encrdl 
NEW PLANT ADDRESS... 1173 TENNESSEE AVENUE, CINCINNATI 29, OHIO R peste 
Distributors in Principal Industrial Centers Also Manufactured in Canada HYDRAULIC EQUIPMEN 


METAL- WORKING PRESSES « PLASTIC-MOLDING PRESSES - EXTRUSION PRESSES - PUMPS - ACCUMULATORS » VALVES « ACCESSORIES 


Avromotive INpustries, January 1, 1952 95 





104 million tons, double that of 1939, 
and by the end of 1952 the rate will 
be 118 million tons. 

Considering these imposing figures, 
sharp conflicting opinions on the out- 
look are presented by leaders in the 
steel industry and the Government. 
The chairman of Bethlehem Steel is 
quoted as saying in November, “All I 
can see is overproduction,” and a Jones 
& Laughlin official declares that steel 
demand has generally been declining 
and some steel products now require a 
selling job. This is discounted by de- 
fense officials, as well as by U. S. Steel, 
who deny any drop in demand for 
structura! steel — particularly singled 
out by Bethlehem as being in less 
demand, 

No doubt steel inventories are un- 
baianced today. In an effort to make 
sure they obtain at least as much steel 
as their allotments permit, some con- 
sumers have overstated their require- 
ments. They may receive more of one 
type of steel than they actually need 
and less of another. Trade circles 

Supplying the agree that the terrific pressure for steel 

P : | that was so evident some months ago 

Aircraft, Automotive, has definitely eased. Some steel con- 

Home Appliance, Toy, sumers have reached the limit of their 

be inventory accumulations. The conver- 

Electronic, Sport Goods, | sion business has died an unlamented 

Safety Equipment and | death. Formerly hard-pressed steel con- 

4 : sumers bought ingot steel and had it 

many other industries | turned into finished or semi-finished 

manufacturing as- shapes at another plant, at much high- 

er cost. With tighter OPS rulings 

sembled products. which went into effect after Dec. 16, 

steel speculators have cut prices to 

unload inventories and this has re- 

| lieved shortages to some extent. Pre- 

ACUSHNET customers from all over America have found that | mium prices for steel are disappearing 

and grey markets are unlikely to be 
prominent in 1952. 


P fe ‘h: Some observers think that steel sup- 
years we have consistently demonstrated our ability to unfailingly she cael staataien deemed teenies 








distance is not a barrier to a dependable, specialized source. For 





intai j istant plants | than the Government expects, even as 
help maintain the production schedules of large and distant p | soos ap the tet GMs De 
by supplying rubber molded parts in volume, on time. cause of the cut back ordered in auto- 


j , . mobile output, a saving of some 1,450,- 
With confidence in our technical skill, and coordinated labora- | 90 tons from that market alone is 


. P | envisi . Probably Defe Mobilizer 
tory-to-production planning, distant customers know their require- ee Arey ns pase om is 
ments are scheduled within hours after their telephone calls. | no overall steel shortage but a shortage 

| in certain steel categories. NPA an- 

ACUSHNET is one of the world’s largest molders of rubber | nounced it would raise the maximum 
amount of controlled material that 
could be bought in each quarter. Small 
ses | users can certify their own orders for 
omens throughout ew delivery in the second quarter if they 
stage of production. don’t use more than 30 tons of carbon 
steel or eight tons of alloy. At present 

the limit is five tons of carbon and 


Rubber Handbook | 000 Ih of alloy. 
PROCESS COMPANY a sent on request 


New Bedford, Mass., U.S.A. 





parts exclusively. Our extensive, specialized facilities assure uniform 
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For your air compressor requirements in the 150-4500 bhp © Restids lailenits tee <lidtaictas 
range, no compressor today . . . so compressor in bistory performance. 

...can match the distinct advantages of the Clark Balanced / 

Opposed, Motor-Driven line. © Space -saving, single unit crankcase 

Truly modern in every respect, it embodies only well 
established design principles. Thoroughly performance- ® Minimum foundation. 
proved in the toughest kinds of service, Clark Balanced/ 

Opposed units represent the most outstanding industrial * Absence of complex field alignment. 
air compressor development of our times. Their features . 

and heme in ‘dnitlaatan, operation and maintenance are © Mare hersepewer in lees Rearepese. 
unrivaled. 

Obtain all the facts today on the complete Clark Bal- 
anced/Opposed Compressor line available in 2, 4 and 6 © New simplicity and accessibility. 
cylinder sizes; 8, 14 and 17” stroke; 150-4500 bhp. Request 
Bulletin 118. © Operated with any kind of drive, 


© Rugged, precision construction. 


CLARK BROS. CO., INC. * OLEAN, N. Y. 


One of the Dresser Industries 








CGLARK 


New York @ Tulsa @ Houston @ Chicago @ Boston @ Washington 
Les Angeles @ Birmingham e Detroit @ Salt Lake City @ San Francisco 
Buffalo @ london @ Paris @ Varese, Italy @ Ankora, Turkey 
Buenos Aires @ Caracas, Venezuela @ Lima, Peru @ Bogota, Colombia 
New Delhi, India @ Rio de Janeiro @ Calgary, Alberta, Canada 


balanced/opposed 
Midget Angle ® Right Angle * Big Angle © Electric-Driven * Centrifugal Cc oO BA o R f Ss ’y Oo oa 5 
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Small Gas Turbine for Driving Ship Generator 


(Continued from page 33) 


reduction gear, compressor, and turbine which conducts and distributes it to the therefore considered worth while de- 
are connected by splined couplings. first-stage turbine nozzle. At the exit spite some pressure loss since length is 
Inlet air is inducted through a combi- of the turbine the gas is diffused, after the critical dimension in this appli- 
nation silencer and oil cooler assembly which it enters an exhaust collector cation. 
located near the center of the engine, which discharges vertically upward. An Accessories mounted on and driven 
then flows forward through the com- exhaust muffler is located in the ex- from the gear box include the governor, 
pressor, is diffused, reversed 180 deg haust stack. lubricating oil pump, fuel pump, speed 
in direction and passes into a single Reversing the compressor discharge sequencing switch assembly, and tach- 
combustion chamber paralleling the and locating the combustor parallel to ometer generator. 
compressor. The hot gas produced in the compressor shortens the power Considerations of the stresses im- 
the combustor enters a turbine scroll plant more than 15 per cent, and is Posed by shock loads indicated that the 
loads could be absorbed without the 
use of shock mounts and without sig- 
nificant weight penalty, providing the 
. ’ ™ i , generator chosen for the installation 
det Da ea Be A 7) % | could also meet this condition. Conse- 
~ yf : : *» | quently, the power plant mounts, con- 
: % sisting of a trunnion on each side of 
for over WA : ‘ the generator and a third support, 
in ° : flexible in the fore and aft direction, 
under the turbine, do not incorporate 
isolating media. 





Elastic and AGA 
Plan a Merger 


Elastic Stop Nut Corp. of America 
recently announced the signing of an 
agreement of merger between itself and 
American Gas Accumulator Co. Spe- 
cial meetings of stockholders of both 
companies will be held in February to 
consider and act upon the proposed 
merger. Upon the merger of AGA into 
Elastic, the former’s business will be 
earried on as a division of Elastic un- 
der the present AGA management. 


AAR Choses Officers 
for Coming Year 
At its annual meeting in Chicago, 
Ill., recently, Automotive Affiliated 
Since 1880 Tuthill has specialized in designing Representatives elected a panel of offi- 
springs to fit every specific need. Whether cers for the coming year. Those se- 
your spring requirements are for trucks, buses, | lected for important posts were: E. D. 
automobiles, power shovels, farm wagons Newfield, president; Charles Spivack, 
or dual and triple axle heavy-duty jobs— | first vice-president; G. W alter Klier, 
Tuthill can meet them quickly and economically. second vice-president; Lou S. Cohen, 
And now, MOLYBDENUM DISULPHIDE | treasurer; Carl W. Sharp, secretary, 
(MoS 2)... the newest Tuthill extra that keeps and Ben M. Asch, chairman of the 
springs from squeaking and galling, is an board. 
added Tuthill feature that distinguishes 
this ae line. GM Swells Total 
in Scrap Drive 
Between the middle of Nov. and Dec. 
14, General Motors Corp. plants, sup- 
Whatever your spring re- pliers, and dealers added 10,432 tons of 
quirements may be — see non-production scrap metal to the na- 
ae tional stockpile as part of the continu- 
ing scrap drive. Scrap collected during 
the 30-day period is equivalent to about 
1915 military 6x6 trucks now being 
built by GMC. Up to the middle of 
760 W. POLK ST., Dec., the GM contribution to the scrap 
CHICAGO 7, ILLINOIS drive was more than 38,500 tons since 
July 1, 1951. 


Automotive INpustries, January 1, 1952 





ee 


Lia ae « & 


_ _ = 
Sper en 


~ up atime 
Be = wey” 
So ——_—_— — 

eee 


A 2 


—— 


ce 


. 


~~ 


ee 


you can count on 


BLOOD BROTHERS Propeller Shafts 


BLOOD BROTHERS machine co. ALLEGAN, MICHIGAN 


UNIVERSAL JOINTS AND DRIVE LINE ASSEMBLIES 


Division of Standard Steel Spring Company e Chicago Office: Great Lakes Spring Division, 7035 West 65th Street 


Automotive Inpustries, January 1, 1952 9 














looking for someone 
to place painted phenolic parts 


in your hands? 


Plastic Research Products’ services include much more 
than mass production facilities for precision molding. With a 
job such as this painted phenolic RCA radio cabinet, for 
example, P R P does a complete job. We are one of a very 
few firms in the industry equipped to produce the piece, paint it, 
and bake it in our own big-capacity ovens, thus reducing 
handling, breakage and extra-operation shipments. Our own 
fleet of trucks and planes delivers the finished work right 
into your hands. If you are interested in 
these extra services, write, wire or 


telephone us for information. 


when you look 
for plastic moldings 
look first to 


Plastic 
Research 
Products 
Urbana, Ohio 








| SAE Tractor Meeting, Milwaukee, 
wi 





OF COMING SHOWS AND MEETINGS 





1952 


Brussels Automobile & Truck Show, 
Brussels, Belgium Jan. 19-30 


| 42nd National Motor Boat Show, 


New York City . 11-19 
Plant Maintenance Show, Phila., 
Jan. 14-17 


SAE Annual Meeting, Detroit, 
Mich. ‘ - Jan. 14-18 


Society of Settee: iaiinien Inc. 


(eighth annual technical confer- 

ence), Chicago, Ill. ... .. Jan, 16-18 
Truck-Trailer Manufacturers Associa- 

tion (11th annua! meeting), Hous- 

ee -Jan. 28-30 

acuitian Society for Metals Midwin- 

ter technical meeting, Pittsburgh, 

P. Jan. 31-Feb. 1 
19th Chicago National Boat Show, 

Chicago, Ill. .... F 
Automotive Accessories Manufactur- 

ers of America Exposition, 

York, N. Y. 
Chicago Automobile Show, Chicago, 

I Feb. 16-24 
National Transport Vehicle Show & 

Fleet Maintenance Exposition, 

New York .... Feb. 26-28 
Pacific Automotive Show, Los An- 

phen, Call. ..ccccossese. Feb. 28-Mar. 2 
Amsterdam Automobile Show, Am- 

sterdam, Netherlands ..Feb. 29-Mar. 10 


ASTM Spring Meeting, Cleveland, 
hi 


SAE Passenger Car, Body and Mate- 
rials Meetings, Detroit, Mich ..Mar. 4-6 
Fifth National Plastics Exposition, 
Phila., Pa. . Mar. 11-14 


| ASTE Industrial Exposition, Chicago, 


17-21 
Geneva Automobile & Truck Show, 
Geneva, Switzerland Mar. 20-30 
American Society of Lubrication En- 
gineers, Seventh Annual Meeting 
and Lubrication Show, Cleveland, 


SAE Aeronautic Meeting, New York, 
N. Y. pr. 21-24 

| Turin Automobile Show, Turin, 
Apr. 23-May 4 


International Foundry Congress and 
Show, Atlantic City, N. J. ...May 1-7 
API Div. of Refining, San Francisco, 
Calif. May 12-16 
American Society for Quality Con- 
trol (sixth annual a 
Syracuse, N. Y. 
SAE Summer Meeting, Atlantic City, 
N. J. 


Industrial Finishing E myanetenees —_ 
cago, Ill. . June 16-20 
American Society her Testing Ma- 
terials (annual meeting), New 
York City June 23-27 
SAE West Coast Meeting, San Fran- 
cisco, Calif. Aug. 11-13 
American Standards Asso., Third Na- 
tional Standardization Conference, 
Chicago, Ii. Sept. 8-10 
nstrument Society of American (sixth 
annual meeting), Cleveland, Ohio 
Sept. 8-12 


Sept. 9-11 

Paris Automobile Show, Paris, France 
Oct. 2-12 

37th International Motor Exhibition, 
London, England Oct. 15-22 
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VU eer IN NUT TAPPING! 


NEW SIZES & SPEEDS—You can now 
tap a complete range of hex and square 
nuts, from 10-32 up through 1 1/2” 
National Coarse, at 75 cutting feet per 
minute! 


NEW VERSATILITY—Convert from 
right to left hand threads (and vice- 
versa) in only 90 minutes. Longer tap 
life and better threads result from 
National’s non-reversing, free-floating, 
180-degree hook tap. Clean, chip-free 
nuts are ideal for power wrenching. 


NEW DESIGN—New mechanical 
features, including electrical safety 
shutoffs, make this entirely automatic 
tapper trouble-free. 


TAP & TOOL CHANGES—Always quick 


and easy, spell high output and round-the- 
clock dependability. 
TESTIMONIALS—"Our new 1/4” National 


went into the line today and tapped 42,300 
1/4 x 20 nuts in eight hours.” 


“Only four men operate our 60 Precision 
Tappers, all Nationals.” 


“Our new 3/4” National tapped 12,300 3/4 


x 20 nuts in eight hours.” 


“We average 85,000 to 100,000 cold-form- 
ed nuts per tap.” 


NEW SIZES...NEW HIGH SPEEDS...NEW VERSATILITY 


“For tapping touchy stainless locknuts for 
jet aircraft engines, we use Nationals 
exclusively.” 


“Our six Precision Tappers—four 1/4" and 
two 3/g’—have operated 40 hours per week 
for 12 months, averaging 6,000 gross of cold- 
formed nuts per week. Tap consumption 


averaged less than half a tap per machine 
per week.” 


“We beat all previous records by tapping 
952,000 nuts in one 24-hour day recently 
on our Nationals.” 


NATICGNAL 


MACHINERY COMPANY 
TIFFIN, OHIO — SINCE 1874 


Hartford 
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Detroit 


DESIGNERS AND BUILDERS OF MODERN FORGING MACHINES © MAXIPRESSES © REDUCEROLLS * COLD HEADERS * BOLTMAKERS © NUT FORMERS © TAPPERS © MAILMAKERS 


Chicago 














...-by Controlling 


Hammer Shock 


Thompson Products, Inc., manufacturers 
of automotive, aircraft, and electronic 
precision parts, found that hammer vi- 
bration made accurate work on nearby 
grinders impossible. In fact, a new build- 
ing was planned to segregate the ham- 
mers from the grinders, sacrificing the 
benefits of straight-line production. 


. 
However, Korfund spring-isolated ham- 
mer foundations completely solved the 
problem — permitted use of the hammers 
and grinders side by side for maximum 
production. And no new building was 
needed. 


Materials handling costs were cut, con- 
struction costs reduced, hammer and 
worker efficiency increased, and main- 
tenance costs on hammers, grinders, 
and buildings were reduced. 


3 ee f ek" 


Typical spring-isolated foundation for a 25009 
steam hammer. Tests prove there is actually 
@ slight increase in hammer blow efficiency. 
Shock isolation is so plete that a coin will 
remain standing on edge beside the founda- 
tion as maximum blows are struck! 





...by Shock Mounting 
Machine Tools 


For maximum work-flow on piston 
machining lines, Thompson installed two 
automatic boring machines 10 feet 
apart. With both machines operating, 
shock transmitted from one to the other 
caused intermittent skips and gouges 


One machine had to be kept idle until 
they were both mounted on Korfund 
steel spring Vibro-lsolators. Now they 
operate together and turn out perfect 
work. Yet the cost of Korfund complete 
isolation was little more than with less 
effective methods. 


Teday’s automatic machine tools, built to per- 
form several operations in sequence, pay off in 
high production to close tolerances when pro- 
tected from external disturbances. 


You will find Korfund data sheets in Sweet's Mechanical Industries, Process 
industries, Engineering, or Architectural Files. We'll also gladly supply 
complete information and recommendations, without obligation. Just con- 
tact us, or the Korfund representative you'll find in most principal cities. 
A half century of experience is at your disposal. 


a 
THE KORFUND COMPANY, INC. 
48-02 A Thirty Second Place « Long Island City 1, N. Y. 


Industry News 


(Continued from page 24) 


Collier Trophy Awarded 
to Helicopter Industry 


The Collier Trophy, one of aviation’s 
highest awards, was presented to the 
helicopter industry, the military ser- 
vices, and the Coast Guard by Presi- 
dent Truman at a special ceremony in 
| Washington, D. C., Dee. 17, 19651. 
Awarded by a committee appointed by 
the National Aeronautic Association 
for the development and use of rotary- 
wing aircraft for air rescue operations, 
the trophy was accepted by Igor I. Si- 
korsky of Sikorsky Aircraft Co. 


Allison Building 
New Turbine Lab 


Allison Div. of General Motors Corp. 
is planning to construct a new experi- 
mental engine building adjacent to its 
jet engine factory. The 125,000 sq ft 
building will be used for development 
of experimental turbojet and turboprop 
engines. The division also plans to 
build ten jet engine test stands to re- 
place those destroyed in an explosion 
last summer, 


Cornell to Study Improvement 
of Car Design for Safety 


Cornell University has announced a 
new research program aimed at im- 
proving automobile design to eliminate 
certain hazards. Among contemplated 
research projects will be engineering 
studies to produce safer windshields, 
dashboards and steering wheels, and 
protective basic structures throughout 
the vehicle with safer design and 
shielding of dangerous objects. Find- 
ings from the studies will be submitted 
to automobile manufacturers for use in 
future design. 


Tinted Glass for Cars 
Gaining in Industry 
Tinted glass for passenger car wind- 
shields and side and rear windows is 
rapidly spreading throughout the in- 
| dustry. Last year only four General 
Motors divisions offered the tinted 
glass as optional equipment, but now 
| both Chrysler and Ford have it avail- 
able for new models already announced 
or upcoming, and it is reported that 
independent automobile companies also 
will have it. Libby-Owens-Ford Glass 
Co. reports that ten times as many 
windshields with heat and glare-reduc- 
ing glass are being produced as was 
the case a year ago. More than 170,000 
cars now are equipped with the tinted 
glass and, since all states except one 
|,have given approval for its use, the 
number is expected to increase sharply 
from now on. 
(Turn to page 104, please) 
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SYSTEMS 


for ENAMEL +. LACQUER + PAINT 


pomelie meepneg Pog Fy Serge ogy erode Euclid Heavy Road Machinery and Special 
~wimeniumiacc Vehicles are Painted in Mahon Finishing System! 


The Mahon finishing system installed in the Euclid Road Machinery Company's 
plants, Cleveland, Ohio, is another good example of Mahon equipment planned 
and engineered to meet the unusual requirements of a manufacturer's products 
and his production methods. The main painting production line for completely 
assembled products includes a Cleaning and Masking Booth, a specially de- 
signed Hydro-Filter Spray Booth, and a Finish Baking Oven. Other Mahon 
finishing equipment in this company's plants includes three Prime Coat Spray 
Booths and a Dip Prime Coating System for castings. If you are contemplating 
new finishing equipment, or have a finishing problem involving such equipment, 
it will pay you to call in a Mahon engineer. You can do this with complete 
confidence, because the Mahon organization has pioneered development in 
this highly specialized field for over thirty years ... the experience of planning, 
engineering, building and installing thousands of finishing systems for every 
conceivable product, under widely varied plant conditions and production 
requirements, has endowed Mahon engineers with a wealth of technical know!l- 
edge and practical know-how not available to you elsewhere. Sec Mahon's Insert 
in Sweet's Mechanical Industries File for information, or write for Catalog A-652. 


THE R. e. MAHON COMPANY 
HOME OFFICE and PLANT, Detroit 34, Mich. @ WESTERN SALES DIVISION, Chicago 4, Ill. 
Engineers ond Manufocturers of Complete Finishing Systems—inciuding Pickling Equipment, Metal Cleaning 
ond Rust Proofing Equipment, Dry-Off Ovens, Hydro-Filter Spray Booths, Filtered Air Supply 
Systems, ond Drying and Baking Ovens; Core Ovens, Hydro-Foom Dust Collectors, 

Dust Traps, Fog-Filters, and other Units of Special Equipment. 


Wsn® NL 
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MIDLAND 


WELDING Nuts 


Attachment of 
Metal Parts 


THE MIDLAND NUT was originally developed for use 
in Midland plants, the purpose of its development being 
to furnish a speedy and inexpensive method of assem- 
bling parts into a main assembly. It is particularly useful 
in positions which are difficult to reach in assembly. 
The nut is welded to the part so that a bolt can be turned 
into it without any device to hold the nut from turning. 
This frequently means that one man can do the work 
which required two men by the old method where an 
ordinary bolt and nut were used and one man held the 
nut in position while the other man turned the bolt. 


UNLIMITED USES ( mapeanee ) 
The Midland Nut has an almost un- WELD 
limited number of uses in assembly sas 
of any combination of steel stamp- 
ings where there is difficulty in 
reaching the nuts and bolts holding 
the assembly together. With the nut 
welded in place it is generally much 
easier to drive the bolt with a power 
speed wrench than to turn the nut on 
the bolt and at the same time hold 
the bolt from turning. 











This drawing illustrates 
how Midland Welding 
Investigate this faster and less costly method Nuts solve the problem 
of assembling metal parts. Write or phone us of “blind spots” in the 
for complete info: mation. assembly of metal parts. 


“MIDLAND 


STEEL PRODUCTS COMPANY 
6660 Mt. Elliott Ave. ° Detroit 11, Mich. 


Export Deportment: 38 Pearl Street, New York, N. Y. 





World’s Largest Manufacturer of 
AUTOMOBILE and TRUCK FRAMES 


Air and Vacuum eg Air and 
POWER BRAKES es Electro-Pneumatic 
‘ z= DOOR CONTROLS 





Industry News 


(Continued from page 102) 


Rubber Industry Anticipates 
New Record in Coming Year 


According to a recent statement by 
H. E. Humpreys, Jr., president, U. S. 
Rubber Co., the rubber industry will 
operate near capacity in 1952 to meet 
the demand for civilian and defense 
products. It is estimated that sales 
will exceed by about six per cent the 
1951 record of $5 billion. Total rub- 
ber consumption for the coming year 
n the U. S. is figured at 1,336,900 
tons, of which 65 per cent will be syn- 


thetic. 


Government Officials Urge 
More Intense Scrap Drive 

At an emergency scrap meeting, held 
in Washington, D. C., Dec. 14, Defense 
Mobilizer Charles E. Wilson and 
Manly Fleischmann, head of the De- 
fense Production Administration, spoke 
to an invited group of business and 
trade paper editors at some length re- 
garding the serious metal scrap supply 
situation. Both officials urged a speed- 
up of the present steel scrap drive and 
the initiation of more vigorous mea- 
sures to obtain more aluminum, copper, 
and other non-ferrous scrap. The audi- 
ence was earnestly requested to pub- 
licize the drive even more intensely 
through their various media to the 
trades and businesses which they rep- 
resent. 


British Announce “Bomb” 
to Halt Gasoline Blasts 


The Society of Royal Aircraft Con- 
structors in England has announced the 
invention of a “bomb” to prevent war- 
planes from blowing up in combat when 
bullets or fire touch off gasoline fumes 
in fuel tanks. The bomb, which con- 
tains carbon tetrachloride, is placed in- 
side the tanks. A built-in diaphragm 
quickly detects an explosion and re- 
leases suppressor gas to dampen it. 


Westinghouse Reports Progress 
on Gas-Turbine Locomotive 


Westinghouse Electric Corp. recently 
released a progress report on its 4000- 
hp gas-turbine locomotive. The unit 
continued in experimental service dur- 
ing 1951 with first extensive tests con- 
ducted at East Pittsburgh, Pa., during 
which it burned various grades of re- 
sidual fuel oils. The locomotive was 
then placed in revenue service, both 
passenger and freight, on the Pitts- 
burgh and Lake Erie Railroad. After 
the testing, changes were made in the 
fuel system and control apparatus, and 
improved turbines were installed. Road 
operation will be continued during 1952 
to obtain further experience. 

(Turn to page 106, please) 
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Windshields or fixed windows fitted with 
Inland Self-Sealing Weather Strip won't 
leak a single drop of water. The seal is made, 
by the natural resilience of rubber, perma- 
nently compressed . . . without cement or 
binders of any kind. Rain, snow, sleet, ice 
. .. Inland Self-Sealing Strip weatherproofs 
against all of them! 

Original installation is a fast, one-man. 
low-cost job. So is replacement when glass 
breaks. That too makes Inland the best 
weather seal for the vehicle manufacturer 

. and for the user. Design and build your 
vehicles to take it! 


INLAND MANUFACTURING DIVISION 
General Motors Corporation e Dayton, Ohio 


ky 
‘a 


Cross-section of Inland Weather Strip. 


3. Slip the glass into the Inland Strip 4. Zip the filler strip into the channel 


INLAND! Se/fSealing Weather Strip 
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THERE Is An EASY Way 
To CONTROL VIBRATION 


The easiest way to solve your vibration problem is to put 
it up to your nearest Lord Field Engineer. He will analyze 
it and recommend the specific type of Lord Mounting 
necessary. By drawing upon complete data files of more 
than 27,000 Lord Mountings and their variations, it is 
probable that he can solve your problem from this reser- 
voir of available Lord Mountings. 


If your vibration trouble involves circumstances which 
have not been encountered before, your Lord Field En- 
gineer will work closely with you and with engineers at 
the Lord Factory to design the type of specific Lord 
Mounting most profitable to you. 


For immediate attention to your problem call or write to 


BURBANK, CALIFORNIA 
Joe B. Hartley 
George E. Behlmer 
233 Sou i Street 
ROckwell 9-2151 
CHarleston 6-7481 


DAYTON 2, OHIO 
W. Webster Dalton 
238 Lafayette Street 731° W iward Ave. i 
Michigan 8871 TRinity Murray Hill 
PHILADELPHIA 7, PENNSYLVANIA ERIE, PENNSYLVANIA 
T P. Harrington aul E ailey 
irry C. Sapper 
West 12th Street 

2-2296 


CHICAGO 11, ILLINOIS DALLAS, TEXAS 
uly 


Robert T. Dail Bruce O. Todd 
Kenneth L. Hanson 1613 Tower Petroleum 
>. Goodspeed, Jr Building 
PRospect 7996 
NEW YORK 16, NEW YORK 


HEADQUARTERS FOR 
VIBRATION CONTROL MOUNTINGS 
- +. BONDED RUBBER PARTS 


Industry News 


(Continued from page 104) 


ASM Meeting to Include 
Many Technical Papers 


The mid-winter meeting of the 
American Society for Metals, to be held 
in Pittsburgh, Pa., Jan. 31 and Feb. 1, 
will be devoted exclusively to technical 
papers dealing with continuing re- 
search in metallurgy. Subjects to be 
covered will include: titanium and its 
alloys; problems of embrittlement; 
studies of high temperature effects and 
oxidation; non-ferrous alloys; and 
problems associated with transforma- 
tions and grain growth in metals and 
alloys. 


Transport Show Scheduled 
For Feb. in New York 


According to a recent announcement, 
the 1952 National Transport Show & 
Fleet Maintenance Exposition will be 
held in New York City, Feb. 26 to 28. 
The affair is designed to provide a cen- 
ter where fleet executives and mainte- 
nance and operating personnel may as- 
semble to consider new and improved 
features of vehicles, components, fit- 
tings, test equipment, maintenance 
tools, services, terminal equipment, etc., 
and where practical demonstrations af- 
ford a clinic of approved maintenance 
practices. 


Automobile Congress 
Set for Madrid 


An international technical automo- 
bile congress will be held in Madrid, 
Spain, Oct., 1952, under the sponsor- 
ship of the F.I.S.1.T.A., a general or- 
ganization of all European national 
technical societies. The program will 
cover three divisions: performance, 
comfort and safety, and maintenance. 


Tucker Report Lists 
$9.9 Million in Claims 


The latest report on Tucker Corp. 
lists claims as more than $9.9 million 
and assets of $381,491, not including 
Aircooled Motors, Inc., a Tucker sub- 
sidiary which is being offered for sale 
at $2.5 million. The trustees’ report 
showed that Aircooled Motors has 
assets of more than $2.5 million and 
liabilities of $970,377, in addition to 
military contracts amounting to $6.475 
million, 


Spencer Named 
to RFC Post 


Leland E. Spencer, vice president, 
Kelly Springfield Tire Co., has been 
appointed chief of the Synthetic Rub- 
ber Div., Reconstruction Finance Corp. 
He was formerly director of the Rubber 
Div., National Production Authority. 
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Easy to See... 
Easy to Remember... 


Caterpillar Diesel Tractar 
and Wagon working on the 
Carza-Little Elm Dam project 
at Louisville, Texas. An 

K-M enamel has to be good 
to stand up under these 


working conditions. 


You can’t miss a Caterpillar Machine 


finished in R-M “Hi-way” Yellow! 


e@ CATERPILLAR equipment catches the eye with Color ... very durable, very 


rugged R-M “Hi-way” Yellow. Easy to see, it not only helps prevent accidents but 





draws attention to the Caterpillar name. Easy to remember, its consistent use 


promotes equipment sales through easier identification with the product name. 


R-M lacquers, enamels and undercoats are used on the finest passenger cars ‘RINSHED MASON Co 
in America, on hard working farm and earth-moving equipment, on giant Diesel 4 
‘ urers of fine lacquers, enamels and 


locomotives and many others. Ask us how R-M color can work for your product! fannfac fine la 


underceats for leading naadiaats of industr 
ae Pel ye ae 5935 MILFORD AVE... DETROIT 10, MICH. 
Write for descriptive booklet on U. S. Government Specification Finishes 1244 WN. LEMON ST... . ANAHEIM, CALIF. 
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COMBINATION 


Layne offers you the right combination of 
unmatched experience plus modern equip- 
ment for installing well water supply units 
of any size—and for any purpose. Layne has 
made more water supply installations than 
any other firm in the entire world, and this 
valuable experience places Layne in a posi- 
tion to unquestionably do every job exactly 
right. Once the installations have been made, 
a complete record of everything is kept; 
strata formation, sand porosity, casing de- 
tails, sand screen length, diameter and metal 
used, all pump information including bear- 
ings, shafting, impellers and operating char- 
acteristics. With such information, Layne is 
always in a position to give quick and most 
economical service for adjustments or re- 
pairs if and when needed. 


Everything 
by Layne 


Layne accepts your contract for furnishing 


everything; Layne supervision, Layne drill 
crews, Layne drill equipment, Layne designed 
and Layne built louver type sand screen and 
Layne high efficiency vertical turbine pumps. 
No other firm is involved, therefore there is 
no divided responsibility. This plan gives you 
the very finest well water supply units that 
world wide experience and skill can build. 


Layne offers a wide range of fully illus- 
trated catalogs cox ering all phases of well 
water installations for all types of indus- 
try. Write for more information t 


LAYNE & BOWLER, INC. 


General Offices, Memphis 8, Tenn. 


- 5 SUPPLY 


| WELLS & PUMPS | & PUMP 
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MEN in the NEWS 


(Continued from page 25) 


Standard Claude E. 


Mann has been promoted to vice-presi- 


Products, Inc. 


dent Aircraft Parts and 
and Keith Detrich has been 
selected manager of the Aircraft Hard- 
Dept. 


in charge of 


Hardware, 


ware 


Consolidated Engineering Corp., 
Joseph H. Lancor, Jr., 


has been appointed director. 


Transducer Div. 


Northrop Aircraft, Inc.—W. R. Clay 
has been nemed director of missile de- 


velopment. 


Wellman Bronze & 
Don S. Smith has been appointed vice- 


Aluminum Co. 


president in charge of production. 


Nash - 


Strelinger 


Kelvinator Godfrey 


secretary, 


Corp. 
has been elected 


succeeding Horace J. Mellum, retired. 


Detrex Corp., Alkali Products Div.— 
W. H. Webb has been appointed sales 
manager. 


Ethyl Corp.—James E. Boudreau has 
been named director of public relations. 


Young Radiator Co., Aeronautical 


Div.—Gene T. Neudeck has 
been chosen sales manager. 


Products 


Arthur 
H. Luchs has been elected vice-presi- 


Round California Chain Co.- 


dent. 


Ford Motor Co. of Canada, Ltd.—J. 
M. Cochrane resumed his former 
Kenneth 0O. 


Grant succeeds him as director of me- 


has 
post as vice-president. 
chanical transport in the Defense Pro- 
duction Dept. 


Auto- 
Niles J. Thomp- 
son has been named engineering and 
development director. 


Gould-National Batteries, Inc., 
motive Starting Div. 


Stanley William H. 
Baines has been appointed factory su- 


Aviation Corp. 


perintendent. 


Caterpillar Tractor Co.—Edward C. 
Lipman has been named a director. 


Hamilton 
Rosendahl has been 
named assistant general manager. 


Clearing Machine Corp., 
Div.—Warren G. 


General Electric Co., 
Div. 
pointed manager 


Apparatus Sales 
S. Vernon Travis has been ap- 
of the new sales 


standards section. 
(Turn to page 110, please) 


ING OL. for 
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Thermo 


saws 


(8%” 


er Wires 
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ba —_ a 
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_ wre oe rien or tor the tome 

oon Oa an of eeereny 
neers 


— enverst wot 
caanes on prenaaren ones Aa On P vce coun CE qneneres 


Electric Go.duc - 


cone et ruses AND ACCESOSNS 


Now, on one handy chart 


x 5%") Color Codes, Calibration Symbols, 


Thermo Elements of Thermocouple and Extension Wires for ISA, 
U.S. Military and Aeronautical Specifications — Plus — Resistance Tables. 


Write Today for your copy. No obligation, of course. 


Thermo Electric 6.inc 


FAER LAWN, 


NEW JERSEY 
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... to Build Every Type of 
SHEET METAL DIE 


The 1000 ton press shown in the background of 

the above illustrations is one of a number of try- 

out presses of varying capacities in operation in 

Richard Brothers Division die shops. This partic- 

ular press, with a bed measuring 120" by 204’, 

has capacity for tryout of extremely large dies. 

Many other types of equipment, including ten 

duplicating machines, give Richard Brothers the 

facilities to produce sheet metal dies of virtually 

every size and type. 

Here, too, are the men who know how to use this Other ALLIED PRODUCTS 

equipment — men with years of experience and gon 

proven ability in die design and die building. HARDENED AND PRECISION 

When Allied equipment and manpower go to GROUND PARTS e SPECIAL COLD 

work for you, you can be sure of dies that will FORGED PARTS @ STANDARD CAP 

give you maximum production and economy. SCREWS e ALLITE ZINC ALLOY 
DIES @ JIGS @ FIXTURES e R-B INTER- 
CHANGEABLE PUNCHES AND DIES 


* 
e 
. 
o 
- 


ALLIED PRODUCTS CORPORATION 


DEPT. D-4 ° 12645 BURT ROAD ° DETROIT 23, MICH. 


<== 


PLANT 1 PLANT 2 PLANT 3 


PLANT 4 
Detroit, Mich. Detroit, Mich. Hillsdale, Mich. 
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4 good design ] 


7 rood steel S 


"4 oe treatment ) 
= satisfaction 




















If you are a design engin- 
eer seeking success with 
steel components, you 
will find help towards 
your goal on every page 
of this 72 page booklet. 
Write now for “3 Keys to 
Satisfaction” —it is valu- 
able and it is free. 


Climax Molybdenum Company 


New York City 





Please send your 
FREE BOOKLET 
KEYS TO SATISFACTION 


Position ...... 


Address .... 
Al-! 
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MEN in the NEWS 


(Continued from page 108) 
Chefford Master Manufacturing Co., 

am Henri Barre has elected 
ce-president in charge of production. 


been 


Luscombe Airplane Corp.— W. A. 
iweedie has been named factory man- 
ager. 


McCord Corp.—Dean 8S. Fields, vice- 
president in charge of manufacturing, 
has been named a director, succeeding 
A. C. MeCord, retired 


Winkle-Munning Co.- 
Case has been appointed 
Electrochemical Develop- 


Hanson-Van 
Bernard C. 
manager of 
ment. 


Bendix Prod- 
Price has been ap- 

chief engineer for vacuum 
products. W. R. Williams has 
been advanced to the post of executive 
engineer. 


Bendix 
ucts Div. 
pointed 
power 


Aviation Corp., 
Earl R. 


Vanadium Corp. of America—George 
C. Floyd has been elected vice-president. 


Air Reduction Co.— J. H. Humber- 
stone has been elected a vice-president. 


Automatic Transportation Co.—Har- 
vey J. Hincker has been named chief 
engineer of the Automatic Dept. 


Curtiss-Wright Corp., Aeronautical 
Div.—W. Kenneth Houpt has 
named sales manager. 


been 


has 
con- 


Chrysler Corp.—J. D. Moran 
been named director of material 
trols. W. J. Jones has been appointed 
supervisor of the central routing de- 
partment, and E. B. Daniels has been 
chosen as his assistant. 


Texas Engineering & Manufacturing 
Co., Ine.—Jack Melton has been pro- 
moted to superintendent of materials. 


Cullman Wheel Co. Norman Bb. 
Weinke has been elected vice-president. 


Kaiser-Frazer Corp. B. M. 
works 
at the 


Laney 
man- 


Wil 


been made assistant 
for all aircraft shifts 
, Mich., plant. 


has 
ager 
low Run 


Cutler-Hammer, Inc. Philip Ryan 
has been named executive vice-presi- 
dent, R. A. Millermaster, manager of 
the Developmnt Dept., and C. W. Kuhn, 
director of development engineering. 


Pyrene Manufacturing Co.—Luis E. 
Eckelmann has been elected vice-presi- 
dent. 


Waukesha 
Nelson, Jr., 


Motor Co. 
has been elected a director. 


Charles E. 


WITTEK 


Type A—Radiator 
Hose Connections 


Type G-BB—Booster 
Brake Hose Connec- 
tions No. G-B-HH 
for Hot Woter 


Type HP—High Heoter Hose 


Pressure Hose 
Connections 


Wittek Noc-Out Hose Clamps 
are designed in a variety of types 
made in many sizes for use by 
the automotive industry. Because 
they provide the most practical 
leakproof hose connection, they 
are specified by the leading man- 
ufacturers as standard, original 
equipment for automobiles, 
buses, trucks and tractors. 


Write for descriptive literature. 


HOSE 
CLAMPS 


Dependability in Hose Clamps 
for Over o Quorter of o Century 
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W/ Get immediate delivery on 
lighting panels up to 42 circuits 


from your supplier's stocks 


Another great forward step by BullDog to simplify ordering, 
stocking and use of electrical equipment 


BULLDOG 


Pushmatic Electri-Center 
Panelboards 


@ For plants, commercial build- 
ings, institutions. 


© Underwriters’- approved up to 
42 circuits. 


@ Meets Federal specifications 
WP 131a Class A. 


@ Push-button switching and 
automatic circuit protection. 
No reset position. 


e Individual Pushmatic units 
(Thermal Magnetic) rated 15, 
20, 30, 40 and 50 Amps; quick- 


mounting, fully interchange- 
able. 


@ Code Gauge steel fronts, flush 
or surface type. 


e@ Code Gauge steel boxes with 
ample knockouts in removable 
ends. 


@ 4”-wide gutters for easy wiring. 


@ Provisions for Main Lugs at 
top or bottom. 


@ Flexible from every standpoint. 


Write for Descriptive Bulletin No. 513 


BULLDOs | 
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The basic device principle has now been extended to all 
Pushmatic Electri-Center lighting panelboards up to 42 
circuits. 

BullDog Electri-Center Panelboards are now available 
from local stocks. Just choose the basic device that fits your 
circuit requirements... select the additional Pushmatic unit 
you need at the time ... and get a complete panelboard 
right over the counter. A flexible panelboard, that lets you 
add extra circuits later, when needed. 


Now, no more special ordering and long waits when you 
need panelboards in a hurry. You get immediate delivery 
on a top-quality item that was once custom-made. You get 
savings, because these BullDog panelboards are now mass- 
produced, and cost less. Only 5 panels replace hundreds of 
catalog numbers, cover all your needs up to 42 circuits .. . 
make ordering and stocking easier. 

Ask your local supplier for Bulldog Pushmatic Electri- 
Center Panelboards. 








Now from your supplier's stocks ...5 boxes... 5 
fronts .. . 5 interiors . . . plus Pushmatic units . . . elimi- 
nate hundreds of confusing catalog numbers and let 
you get immediate delivery on these two complete 
BullDog panelboard lines. 


Basic Device principle. Fronts: Either 
Four Pushmatic circuit flush or surface 
breakers and fillers sup- type. Sturdy. 
plied with the two single- Attractive gray 
phase interiors; six with finish. Sepa- 
the three 3-phase, 4-wire rately pack- 
interiors. Space toadd up aged. 

to 36 extra circuits later 





Boxes: 26”, 32” 
38” high. 
20” wide; 
512” deep. Am- 
ple knockouts. 


TWO COMPLETE LINES 


Single-Phase, 3-wire, Solid Neutral 

oe oe 281 z 
s 200 a 

(P28. 304- 40L) vy circuits Max., 


Thermal Magnetic Pushmat peste ara 

ermal Magnetic Pushmat- . 

ics. Famous “Push, it’s ON, 3-Phase, 4-wire, Solid Neutral 
Push, it’s OFF, Push, it’s (P3B-406-21L) = 
ON again” operation. Extra Mains 100 a 
safety, extra convenience (P3B-406-30L) E 
Stock them yourself 1 Mains 100 am 
have them ready when you (P3B-406-42L) “O 
need additional circuits. Mains 200 amp. 


circuits Max., 


circuits Max., 
circuits Max., 


circuits 


BULLDOG ELECTRIC PRODUCTS COMPANY 
DETROIT 32, MICHIGAN * FIELD OFFICES IN ALL PRINCIPAL CITIES 
IN CANADA: BULLDOG ELECTRIC PRODUCTS OF CANADA, LTD., TORONTO 


PIONEERS IN FLEXIBLE ELECTRICAL DISTRIBUTION SYSTEMS 


lll 





: Feature for Feature 


! t ! 


THE WORLDS MOST TRIED 
AND TRUSTED 


AIR BRAKES 


the Finest Complete 
Braking System 
money can build or buy! 





The Bendix-Westinghouse Compres- 
sor—heart of the air brake system - 
performance proven over more miles 
on more installations than any other 
compressor available! 


The Bendix-Westinghouse Brake 
Valve—main control of the system 
-unsurpassed for fine graduation 
and perfect contro! under al/ braking 


situations on any size vehicle 


The Bendix-Westinghouse Governor 
-hard-working watchman of the 
system — provides unexcelled assur- 
ance of adequate air pressure at all 


times to meet every braking need 





If you want a full 100% return on every dollar you invest in 
braking, it will pay you many times over to specify Bendix- 
Westinghouse Air Brakes for your trucks and buses. Why ? 
Because only a complete braking system can give your 
vehicles the kind of performance that means highest oper- 
ating efficiency at lowest operating cost. And with Bendix- 
Westinghouse you get the finest complete braking system 
money can build or buy! That’s because each and every 
component part in the Bendix-Westinghouse system is de- 
signed to perform a specific function and to perform it better 
than any other make or model. For example, the rugged 
Bendix-Westinghouse compressor is noted for its long, re- 
liable, trouble-free service; the brake valve for its greater 
capacity, finer graduation, faster application and release; the 
governor, for its extra dependability and ease of maintenance 
due to its mounting position away from high engine tem- 
peratures and excessive vibration. Put them all together with 
rugged Bendix-Westinghouse brake chambers and _ slack 
adjusters and they truly add up to tops in stops. Take advan- 
tage of it—specify Bendix-Westinghouse, the world’s most 
tried and trusted air brakes! 














"te. ug pat of 


BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY 
ELYRIA, OHIO BERKELEY, CALIFORNIA 


Automotive INpustries, January 1, 1952 





@ For many years, it has been the vogue in the auto- 
motive industry to attach fittings to tubing by braz- 
ing with EASY-FLO. In the aviation industry too, 


this has been common practice. The reason is simply 


this—this low-temperature silver brazing alloy just 
SY- Fl 0 naturally and consistently makes the strong, perma- 
nently leak-tight joints such applications demand— 
and it does it fast and at surprisingly low cost. 


Just one example... 


@ It’s the HYDRAGUIDE, the Gemmer hydraulic 

steering gear, used at present in Chrysler automo- 

biles. Fittings are induction brazed to copper- 
coated Bundy tubing, 6 at a time, with rings of 

3/64” EASY-FLO35 wire preplaced. Joints will 

easily take any stresses and strains the tubing itself 

will stand. 

Photos courtesy of 


National Induction Heating Co 
ond Gemmer Mig. Co., Detroit 


HANDY & HARMAN  sicooo" 
BRIDGEPORT, CONN. 
PROVIDENCE, R. I. 
CHICAGO, ILL. a 
CLEVELAND, OHIO 
General Offices: 82 Fulton St., New York 38, N.Y. DETROIT, MICH. 
LOS ANGELES, CAL. 


AGENTS IN PRINCIPAL CITIES TORONTO, CANADA 
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Just the type of machine smart 


production men are looking for NOW 


very compact. 
very easy to tool and operate. 
very simple and dependable. 
extremely accurate. 

It's unusually versatile. 


It regularly turns in outstanding 
production records. 


The versatility of the Baird No. 54VC (automatic verti- 
cal continuous lathe) makes it a most valuable machine 
for wet or dry cutting of light jobs such as boring piston 
ends, facing, chamfering, turning bands, etc. It has 4 
spindles with 5” chucks mounted in the turret which 
revolves continuously, eliminating non-productive index- 
ing time. The grip of holding fixtures automatically 
release for operator to load and unload. Tools feed in and 
out of the cutting stroke 

Tools move horizontally for facing operations while 
other tools operate vertically for turning. Worm and 
gears drive the turret spindles, mounted in roller 


bearing are driven by helical gears. Fool-proof controls 


STRATFORD 


BAIRD NO. 54VC 4 SPINDLE VERTICAL LATHE 


prevent feed of tools to work unless spindles are revolv- 
ing. Splash guard (as pictured) is used for wet opera 


tion. Speed changes are simple, inexpensive 
Baird engineers will provide tooling recommendations 


and case histories of accurate, fast, profitable production. 


Bulletin and specifications on request 


té BAIRD MACHINE COMPANY 
uT 


* —CONNECTIC 
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Another development using 


B. F. Goodrich Chemical Company raw materials 


These “0” Ring Seals made by 
Precision Rubber Products Corp., 
Dayton, Ohio. B. F. Goodrich 
Chemical Company supplies 


Hycar rubber only. 


FOR 
BETTER DESIGN, 
LONGER LIFE 


EPLACING the special oil in a 
tractor hydraulic system can 
lead to trouble if any oil at hand is 
used—as often happens. For oil is 
tough on rubber—attacks the rubber 
sealing rings of the hydraulic system. 
Result— hydraulic system is less effi- 
cient and valuable time is often lost. 


But now there’s a new kind of “O” 
ring seal—a rubber ‘‘donut’—that is 
usable with almost any petroleum- 
based hydraulic fluid. It is made from 
a specially developed, extremely oil- 
resistant Hycar rubber compound 
that also has exceptionally good high 
and low temperature resistance. As 
many as 25 of these rubber “donuts” 


are used in some tractor hydraulic 
systems. 


Here again Hycar demonstrates its 
versatility. For Hycar compounds can 
be made to resist oil, gas, many chem- 
icals... heat and cold... weather, 
abrasion and more damaging con- 
ditions. 

Hycar rubber may also be used as a 
synthetic resin modifier, a latex for 
coating or impregnating, an adhesive, 
and in many other applications. One 
of the many Hycar rubber compounds 
may be just what you need to improve 
or develop a product. Write for help- 
ful technical bulletins or assistance. 
Please address Dept. HG-1, B. F. 





GEON polyvinyl materials * HYCAR American rubber » GOOD-RITE chemicals and plastici 
HARMON organic colors 
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Goodrich Chemical Company, Rose 
Building, Cleveland 15, Ohio. Cable 
address: Goodchemco. 


B. F. Goodrich Chemical Company 
A Division of The B. F. Goodrich Company 





Need high tensile strength? Hycar 
has it—plus abrasion resistance and 
more advantages. 


Hycar 


te Oi ran a 


Amarin phen 
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On Battle Roads or Highways 


ELASTIC STOP NUTS 
Guarantee Tight Fastenings 


Rough terrain and rough handling are 
hazards to the world famous military 


‘Jeep’. That’s why Willys builds its 
‘Jeeps’ and other vehicles with Elastic 
Stop Nuts at important points to elimi- 
nate fastener failures due io vibration. 

In this vehicle the famous Red Lock- 
ing Collar of the Elastic Stop Nut holds 
firm against vibration—reduces mainte- 
nance—on vital applications such as: 
accelerator hinge, universal joints, body 
hold down, spring shackles, radiator 
hold down, and air cleaner. The Red 
Collar grips bolt threads firmly — pro- 
tects against vibration, impuct, and 
stress reversal — prevents freezing of 
nuts to bolts by protecting internal bolt 
threads against corrosion. 


Check the advantages of Elastic Stop 
Nuts against any other type of self-lock- 
ing fastener. You'll find that only ESNA 
offers a complete line of thread sizes 
and varied nut types engineered to sim- 
plify your assembly line fastening prob- 
lems and to provide your customers 
with maintenance-free operation. 

Whether you are manufacturing 
equipment for rough military use or de- 
signing better performance and easier 
maintenance into equipment for your 
normal market . . . use vibration-proof 
fasteners. Now is the time to get full 
information. Write for complete prod- 
uct line bulletin to Elastic Stop Nut 
Corporation of America, 2330 Vauxhall 
Road, Union, N. J. 


ES frail AOyeiy 


ELASTIC STOP NUTS 


DESIGN 


116 


HEADQUARTERS 


FOR 


SELF-LOCKING 
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DESIGN AHEAD WITH ESNA 

THE FAMOUS RED ELASTIC 

COLLAR IS VISIBLE EVIDENCE 
OF LOCKING SECURITY 


Threadless and p tly elastic, it 
provides these 4 outstanding features: 





1. Protects against nuts loosening due 
to VIBRATION 


. Keeps locking threads CORROSION 
FREE 


. Provides for accurate BOLT 
LOADING 


. Seals against LIQUID LEAKAGE 
along the bolt threads 


And can be used again and again 











FASTENERS 


‘ ALCOA UTILITUBE 
Y Coiled tube combines easy workability 
high fatigue strength, long lengths 


Tale) 


AUTOMOTIVE WIRE 


BRAZED CYLINDER HEADS 
and CRANKCASES 
BRAZED 
ALUMINUM RADIATORS 


Samp het 





® ALUMINUM COMPANY OF AMERICA 120414 cuir sinc. pittssurcH 19, PA. 
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5 good things 
WHAT'S THE ee 


FASTEST WAY TO 
CLEAN METAL? 
See page 11 


to know about 


Metal Cleaning 


WHAT'S THE 
MOST ECONOMICAL 
WAY? 

See page 9 


Oakite’s New FREE Booklet 


“Some good things to know 
about Metal Cleaning” 


answers many questions that mean better production 
for you, more money in your pocket You'll want to 
read more about: 


Can one cleaning material do all metal- 
cleaning jobs? See page 5. 

What kind of cleaner attracts both oil and 
water? How does this help remove buffing com- 
pound residues and pigmented drawing compounds? 
See pa 

What are the advantages of reverse current 
for electrocleaning steel? See page 15. 

Can you electroclean brass without tart 


See pag 


Can you clean steel and condition it for 
painting for less than 20 cents per 1,000 
square feet? See page 26. 


Would you like a cleaner that removes rust and 
oil in one operation, often eliminating all need for 
pickling? See page 28. 

Does your burnishing produce a luster you 
are proud of? See page 32 


FREE | For a copy of this 44-page lustrated 
bocklet, write Oakite Products, In 


c , 
Thames St., New York 6, N. Y 


ytd INDUSTRIAg KIT 
4 


qo Ne 
OY cere 


renee wae’ KI rae 


“Area rats + mernons.*.** 


in Principal Cites of U.S. & Canada 


* FITS PRACTICALLY ANY AIR CLEANER 
* HAS TRANSPARENT PLASTIC SHELL 


This pre-cleaner, recently designed by United 
Specialties engineers, can be easily attached to 
practically any center tube air cleaner installa- 
tion .. . adaptable to 95 percent of all wheel 
tractors, agricultural equipment and industrial 
power units. 


Attached to the regular oil bath air cleaner, 
this unit removes a large percentage of chaff, 
dust and linty materials from air before it en- 
ters the filter unit of the oil bath air cleaner. 
The pre-cleaner prevents clogging — keeps the 
air cleaner operating at top efficiency. 

We invite your inquiry regarding the new 
United pre-cleaner or any of the many United 
Oil Bath Air Cleaner designs. 


UNITED SPECIALTIES COMPANY 
United Air Cleaner Division — Chicago 28 
Mitchell Division — Philadelphia 36 
Birmingham 11, Alabama 
AIR CLEANERS ye METAL STAMPINGS ye ROLLED SHAPES 
IGNITION AND TURN SIGNAL SWITCHES %’ DOVETAILS 
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NEW...for '52 


POLK MARKET VALUATION INDEX 


TOTAL CAR 
AND TRUCK 
REGISTRATIONS 








PERCENT 
OF TOTAL 


NUMBER 
OF YOUR 
OUTLETS 


is 


i 


ADVERTISING 
ROPRIATION 


"| NUMBER OF 
SALESMEN 
BY STATE 
BY COUNTY 
AND CITY 





Here is the most important automotive 


sales tool developed in years! Detailed 
car and truck registrations for each state, 
by county and city, as ot December 31, 
1951—provided on forms which permit 
writing in your own sales information to 


compare with actual performance figures! 
Now you can measure your last year’s 


sales against total car registrations for 
every sales area in the country . . . can set 


your year’s quotas . 


potentials . . . can establish advertising 
appropriations . . 


. . can determine sales 


. determine the number 
of sales outlets you will need .. . the 
number of salesmen . .. or any other 
source data you require in order to pin- 
point your sales attack. In one book you 


can chart your entire sales picture. 


Write, wire, or telephone for detailed 


information on this important new service. 


* * * Serving the Automotive Industry and its Dealers Since 1923 + * « 


IR, lh, POIK & CG 


BRANCHES: New York Philadelphia Cleveland Chicago St.Louis Cincinnati 


MOTOR STATISTICAL DIVISION 
Q 431 Howard Street - Detroit 31, Michigan 


Planned Direct Mail Promotions...Consumer Research...City Directories... Automo- 
tive Statistics ... Polk Bankers’ Encyclopedia... Mailing Lists... Contest Management 
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LIGHT- WAVE MEASURED 


ccuracy 


The meticulous accuracy 
and exactitude of ACE 
Drill Bushings is not an 
accident. It is the result 
of planned performance. 
It is why discriminating 
engineers specify ACE — 
precision drill guides that 
have no equal! Have 


you tried ACE yet? 


ASK FOR 
CATALOG 
1101-3 


ACE DRILL BUSHING CO., IN 
5401 Fountain Avenue 
Los Angeles 29, Calif. 


tributors’ in all principal industrial areas. Write us for 


address of one nearest you 


®@ non-ferrous zinc alloy @ rustpreof 
and corrosion-resistant @ die cast (not headed) 
to closer tolerances with more uniform heads 
Greater rivetting efficiency ©@ recommended where 
shear and tensile strength of steel is not re- 
quired © in all commercial finishes at substan- 
tial savings © useable unfinished for greater 
economies 


Write for bulletin, samples, prices. 


GRIES REPRODUCER CORP. 
=/ 120 Willew Ave., Wew York 54 Phone MO 5-7400 


PROMPT DELIVERY 
on stondard sizes: 
1/16" to 9/64"" dia.; 
up to 5/16"" igth. 
Specials to order 





Gam Over 20 Years Experience 


BUS and TRAILER PARTS 


License Plate Holders (large and small) 
Ventilators, Ventilator Grills (inside and 
outside control) 


Marker Lights (large and small) 


DIES and STAMPINGS 


Quality Dies trom the smallest up to 2000 Ibs. 
Quality Stampings 225 ton capacity, 57% in. draw 


DIE and STAMPING CO. 


1394) TRISHMETT ROAD @ CLEVELAND 11 Oowio 





Automate ce 


“CONTROLS 


SYNCHRO-START PRODUCTS, INC. 
8151 N. RIDGEWAY AVE., SKOKIE, ILLINOIS 





TRACK MATERIALS 

AND sians Xe CARRIED IN com 
Switch Material * Spikes aad Bolts * Treck 
Tools * Ties * Tie Plates * Sumpers * 
Complete Side Trecks 


BUILDERS STEEL SUPPLY CO. 
420! WYOMING > P.0. BOX 186- DEARBORN, MICH. 





OIL PUMPS = Séeciatecz 


Manufacturers of Oil Pumps for: 


AUTOMOTIVE » POWEROUNITS + TRACTORS, ETC. 
MELLING TOOL CO., JACKSON, MICH. 








? I PE PLU G 5 Exclusively 


Steel . . Cast Iron 
Malleable Iron 


MACHINE PRODUCTS CO. 


AN and CMPX 
Pittsburgh 15. Po. ° . . ° 








Evans City, Pa. 








A NON-DRYING High-Spotting Blue Paste 
Saves Time and Labor 


scraper's time. Intensely blue past: 
can be thin; transfers clearly 


OYKEM 
HI-SPOT BLUE NO. 107 
The DYKEM CO., 2301L North 11th St., St. Lowis 6. Me. 








BUY BONDS 
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COLD HEAD, ; 
EWUPuEyT All signs 


UP 0 inch pointto... 


vO 
SCREW uncumnes DIAL 


B & $ +00-Conomatic 31/,” 


EYELET 
ST vor 


Aircraft Screws 
We Manufacture Aluminum Screws ‘ 
Corrosion Resisting Screws 
Standard Items In Knurled Screws 
All Metals Including: Non-ferrous Screws 
Stainless Steel Screws 
Stainless Steel Studs 
Siren ee Bolts Threaded Taper Pins 
Non-ferrous Bolts _ All type bolts, nuts, screws 
Stainless Steel Bolts 
Electronic Assemblies We Manufacture a 
Aircraft Hydraulic Fittings : ages 
Acorn Nuts plete Line 
ee ET Toate A-N HYDRAULIC FITTINGS 
Non-ferrous Nuts & A-N BOLTS, NUTS, 
Cap Nuts 
Check & Jam Nuts — & PINS 
Stainless Steel Nuts y Eq 
Dowel Pins 
Threaded Rods 


pped for 


DIAL SCREW PRODUCTS CO., INC. 
32-20 — 58th St., Woodside, N. Y. C. 


Thousands Specially designed, 
ruggedly built, to 
of users know ceived 


FITZGERALD perfect seal in high 

compression engines, 
Metallic Aluminum- gasoline or diesel. 
Fused-Oxide Steel Asbestos 


* There’s a Fitzgerald 
GASKETS Gasket for Every Engine 


Grease Retainers 


end costly sda 
gasket failures Pa en tae pr 


and water connections 





) ok rzgheauh MANUFACTURING CO. 


toe ests 


— 


Torrington, Connecticut 








A— 
eS merce 


cTMIC ALLY 
Sieeeeanem sree 
asesstos 


teice 
vusee foam oxtet 
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ENGINE COOLING RADIATORS 


HEATERS 


OIL COOLERS 


THE Gs:O MANUFACTURING CO. 


NEW HAVEN CONNECTICUT 








Over 85% of the torque wrenches used in industry are 


SturTEvanl 


TORQUE WRENCHES 


Read by Sight, Sound or Feel 
@ Permanently Accurate 
© Practically Indestructible 
© Faster—Easier to use 
© Automatic Release 
© All Capacities 


in inch gunce$ 
..inch pounds # 
.. foot pounds 


All sizes from 
0-6000 ft. Ibs 


Every manufacturer, 

design and production 

man should have this valu- 
able data. Sent upon request. 


Pa /SIurtevanT co 


ADDISON [QUALITY 

















® Index to 


The Advertisers’ Index is published as a convenience, 
No allowance 


Stromberg-Elmira Div. 


h iv. 
AC Spark Plug Div Zenith Carburetor Div 











Abbott Ball Company, 
The 

Acadia Div. Western Felt 
Works 

Accurate Bushing Co. 

Accurate Spring Mfg. Co. 

Ace Drill Bushing Co. 

Ace Plastic Company 

Acushnet Process Com- 
pany 

Advance Die & Tool Co. 

Aeroquip Corp 

Aetna Ball & 
Bearing Co. 

Ajax Manufacturing Co., 
The 

Allegheny-Ludium Steel 
Corp 

Allen Mfg. Co. 

Allied Products Corp. 

Alumicast Corporation 

Aluminum Alloys Corp. 

Aluminum Co. of Amer. 

Aluminum Industries, Inc. 

American Bosch Corp. 

American Broach & Ma- 
chine Co. 

American Chain & Cable 
Co. 

American Chemical Paint 
Co. 

American-Fort Pitt Spring 
Div. H. K. Porter Co., 
Inc. 

American Hard Rubber 
Co 

American Steel & Wire 
Co 

American Steel Foundries 

Armstrong Cork Co. 

Associated Spring Corp. 

Automatic Spring Coiling 
Co. 

Automatic 
ucts, Inc 

Automotive Gear Works, 
Inc. ° 

Automotive Rubber Co. 
Inc. 


Roller 


Steel Prod- 


Babcock & Wilcox Tube 
Co. 

Bacharach Industrial In 
strument Co. 

Baird Machine Co., 


Barnes Co., Wallace 
Barnes-Gibson-Raymond 
Barnes, W. F. & John 
Bauer & Black Div., 
Kendall Co. 
Baumbach Mfg. Co., E. A. 
Bear Mfg. Co. 
Bearings Co. of Amer 
Bendix Aviation Corpo- 
ration 
Bendix Products Div. 


14—78—79 


Eclipse Machine Div. 
Scintilla Magneto Div 


The 1 

Baldwin-Lima-Hamiliton 
Corp. 

Barber-Colman Company 


Bendix-Westinghouse Au- 


tomotive Air Brake Co. 
Besly Co., Chas. H. 
Bethlehem Stee! Co 
Birks Mfa. Co. 
Black & Decker Mfg. Co., 
The 
Blakeslee & Co., G. S. 
Bliss Company, E. W. 
Blood Bros. Machine Co. 
Bodine Corporation, The 
Borg & Beck Div. 
Borg-Warner Corp 
Bound Brook Oil - less 
Bearing Co. 
Brainard Steel Company 
Brandt, Inc., Chas. T. 
Brown Corp., The 
Brush Development Co., 
The 
Buckeye Tools Corp. 
Buhr Machine Tool Co. 
Builders Stee! Supply Co. 
Bullard Company, The 
Bulldog Electric Products 
Co. 
Bundy Tubing Company 
Burdett Mfg. Co 
Burlington Mills, Inc 


c 


S$ a Vv. Division of 
Lucas Electrical Ser- 
vices, Inc 

Cabot, Inc., Samuel 

Camcar Screw & Mfg. 
Corp. 

Campbell, Wyant & Can- 
non Foundry Co 

Canfield Co., The, H. O. 

Carboloy Dept. of Gen- 
eral Electric Co. 

Carborundum Company 

Cardox Corporation 

Carnegie-lilinois Steel 
Corp. 

Central Screw Co. 

Centrifugal Foundry Co. 

Chambersburg Engineer- 
ing Co. ese 

Chicago Rawhide Mfg 
Co. 

Chicago Rivet & Machine 
Co. : << 
Chicago Screw Ce, The 
Cincinnati Cleaning & 
Finishing Machinery 

Co. 

Cincinnati 
chine Co 

Clark Brothers Co. 

Clark Equipment Co. 

Clearing Machine Corp 

Cleveland Container Co., 
The 

Cleveland Punch & Shear 
Wks. 

Cleveland Tapping Ma- 
chine Co., The 

Climax Molybdenum Co 

Colonial Broach Co. 

Columbia Stee! Company 

Columbus Coated Fabrics 
Corp. 


Milling Ma- 








care will be taken to index correctly. 














Cone Automatic Machine 
Co. ° 

Continental- Diamond 
Fibre Co. 

Continental Motors Corp. 

Continental Screw Co. 

Continental Tool Works 
Div. 

Coolidge Corp. 

Cotta Transmission Co. 

Cross Company, The 

Cummins Engine Co., Inc. 


D 


Danly Mach. Specialties, 
Inc. 

Davis & Thompson Co. 

Detroit Aluminum & 
Brass Corp. 

Detroit Gasket a Mfg. 
Co. 

Dial Screw Products Co., 
SR. coces ° 

Disston & Sons, Inc., 
Henry . 

Do-All Company, The 

Dole Valve Co., The 

Donaldson Co., Inc. 

Dow Corning Corp. ~ 

Dreis & Krump Mfg. Co. 

Dunbar Brothers Co. 

du Pont de Nemours & 
Co., Inc., E. I. 

Dykem Co., The 

Dynamatic Corp. 


E 


Eaton Manufacturing Co. 

Fiaetic Stoo Nut Corp. 

Elco Tool & Screw Corp. 

Electric Auto - Lite Co., 
The 

Electric Furnace Co., The 

Electric Products Co., The 

Electric Storage Battery 
Co. 

Electrofilm Corp. 

Eimes Engineering Div. 
American Steel Fdries. 

Elox Corp. of Mich. 

Ex-Cell-O Corp. 


F 


Fairfield Mfg. Co. 


. Federal-Mogu! Corp. 


Fellows Gear Shaper Co., 


The .. -26- 


Fitzgerald Mfg. on The 

Foote-Burt Company, 
The 

Ford Motor Gomeene 

Fram Corp. 

Frontier Bronze Corp. 

Fuller Manufacturing Co. 


G 


G & O Mfg. Co., The 
Galland-Henning Mfg. 
Co. 
Garrett Co., Inc., 
General Controls 
General Electric Com- 
pany . 
Gibson Co., Wm. D. 
Gisholt Machine Co. 
Gits Bros. Mfg. Co. 
Globe-Union, Inc. oe 
Goodrich Chemical Co., 
B. F. 
Great 
tries, Inc., 
Div. 
Great Lakes Steel Corp. 
Greenlee Bros. & Co. 
Gries Reproducer Corp... 
Groov-Pin Corp. 
Gunite Foundries Corp. 


Geo. K. 


American Indus- 
Rubatex 


H 


H & P Die Stamping Co. 

Handy & Harman 

Hannifin Corp. 

Hanson - Whitney Com- 
pany . 

Hart Preseed Stee! Corp. 

Hartford Steel Ball Co., 
The , 

Heald Machine Co., The 
Herbrand Division, The 
Bingham-Herbrand 

COrB. cece 
Hevi-Duty Electric Co.. 
Hill Acme Company, The 
Holcroft & Co. 
Holley Carburetor Co. 
Hoof Products Co. 
Houghton & Co., E. F. 
Howell Electric Motors 
ce. . 
Hyatt enstnns Div. 
Hy-Pro Tool Co. . 


| 


IHinois Tool Works 

Indiana Gear Work 

Ingersoll-Rand Co. 

Intand Manufacturing 
Div. 

Inland Steel Company 

International Nickel Co., 
Inc. 


J 


Janitrol Surface Combus- 
tion Corp. . 

Johnson Bronze Co. 

Johnson Products, Inc. 

Jones Motrola Corp. 

Justrite Mfg. Co. 
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Advertisers 





and not as part of the advertising contract. Every 
will be made for errors or failure to insert. 














K 


Kelsey-Hayes Wheel Co. 
Kennedy Car Liner & 
Bag Co., Inc. . 
Kent-Owens Machine Co. 

Kester Solder Co. 
King-Seeley Corporation 
Kold-Hold Mfg. Co. 
Korfund Co., Inc. 
Kropp Forge Company 


L 


Lake Erie 
Corp. 
Lamb Electric Comin 
Layne & Bowler, Inc. 
Leece-Neville Co., The.. 
Leeds & Northrup Co. 
Leland, tInc., G. H. 
Le Roi Company 
Link-Belt Company 
Lipe-Rollway Corp. 
Littell Machine Co., F. J. 
Long Manufacturing Div. 
Lord Manufacturing 
Company 


Engineering 


M 


McKay Machine Co. 
Machine Products 
Inc. 

Magnafiux Corp. 

Magnecord, Inc. 

Mahon Co., The R. C. 

Maish Co., Chas. A. 

Mallory & Co., Inc., P. R. 

Markem Machine Com- 
pany 

Marman 
Inc. 

Mattison Machine Works 

Mechanics Universal 
Joint Div. 

Melling Tool Co. “ 

Michigan Tool Company 

Micromatic Hone Corp... 

Midiand Steel Products 
Co. . eet eeeee. ae 

Milsco Manufacturing Co. 

Minneapolis-Honeywell 
Regulator Co. 

Moline Tool Co. . 

Mona Chamois Co., Ltd. 

Monarch Machine Tool 
Co. come bee 

Moraine Products Div. 

Morse Chain Co. 

Motch & Merryweather 
Machinery Company, 
The 

Motor Products Core. 

Murray-Way Corp., The 

Muskegon Piston Ring 
Co. 





Products Co., 





N 


N-A-X Division 

Nadella 

Nash Bros. Company 

National Acme Co., The.88- 

National Broach & Ma- 
chine Co. .. ‘. — 

National Machinery Co. 101 

National Motor Bearing 
Co., Inc. cones 

National Steel Corpora- 


National Tube Company 

New Britain Machine Co. 

New Departure Div. 

Niagara Mach. & Tool 
Wks. .. 


° 


O & S Bearing Co. 

Oakite Products, Inc. 

Ohio Seamless Tube Co., 
The 

Osborn Manufacturing 
Co. 


Pp 


Page Steel & Wire Div., 
Amer. Chain & Cable 
Co., inc. 

Painut Company, The 

Pangborn Corp. 

Parker Rust Proof Co. 

Perfect Circle Corp. 

Pesco Products Div., 
Borg-Warner Corp. 

Pheoll Manufacturing Co. 

Phillips Mfg. Co. 

Pierce Governor Co., Inc., 
The 

Pines Engineering Co., 
Inc. 

Plaskon Div. 

Plastic Research Prod- 
ucts ° 

Polk & Co., R. L. oe 

Polyken Industrial Tape 

Potter & Johnston Co. 

Pratt & Whitney Div., 
Niles-Bement-Pond 
Company : winds 

Purolator Products, Inc. 


R 


Ramsey Corporation 
Back Cover 
Rathborne, Hair & Ridg- 
way Box Co. 
Raybestos- Manhattan, 
Inc. (Equipment Sales 
Div.) oats 
Redmond Company, Inc. 
Reeve Electronics, Inc. 
Revere Copper & Brass, 
Inc. 
Reynolds Metals Co. 





Reynolds Wire Div. 
Rezolin, Inc. 
Richards Co., J. A. 
Rinshed-Mason Com- 
pany = 
Rockford Clutch Div. 
Rockford Machine Tool 
Co. es 
Ross Gear & Tool Co. 
Rubatex Div., Great 
American Industries 
Inc. . . 
Russel, Burdsall & Ward 
Bolt & Nut Co. 
Ryerson & Son, inc., 
Joseph T. 


Ss 


SKF Industries, Inc. 
Saginaw Steering Gear 
Div. . ite 
Schmieg Industries, Inc. 
Schneider Mfg. Corp. .. 

Schrader’s Son, A. 
Schwitzer-Cummins Co. 
Sealed Power Corpora- 
tion 
Seneca Falls Machine Co. 
Service Spring Co. 
Set Screw & Mfg. Co. 
Shakeproof, Inc. 
Sheffield Corp. 5a 
Shuler Axle Co., Inc. 
Simmons Fastener Corp. 
Simonds Abrasive Co. 
Snyder Tool & Engineer- 
ing Co. evevee 
Spicer Mfg. Div. 

Corp. ; 
Stalwart Rubber Co., The 
Standard Oil Co. (ind.) 

2nd Cover 
Standard Pressed Stee! 

Co. 

Standard Products 

The ° 
Standard Tube Company 
Stee! Products Engrg. Co. 
Sterling Aluminum Prod- 

ucts, Inc. ; 
Stewart-Warner Corp. 
Strom Steel Ball Co. 
Stuart Oil Co., Ltd. 

GB A. 0 hie je 
Sturtevant Co., P. rt on 
Subscription Post-Card 
Sun Electric Corp. 

Sun Oil Company 
Sundstrand Machine Tool 

Co. ; ne 
Superior Steel Corp. 

Surface Combustion 

Corp. 
Synchro- Start 

Inc. 


Dana 


Products, 


+ 


Taylor Oynamometer 
Machine Co. 

Tennessee Coal, Iron 
R. R. Co. 

Texas Company, The 

Thermo Electric Co., Inc. 

Thompson-Bremer & Co. 

Thompson Products, Inc. 


Timken Roller 
Co., The ‘ 
Tinnerman Products, inc. 
Tomkins-Johnson, Com- 

pany, The 
Torrington Co., The 
Tourek Mfg. Co., J. J. 
Towmotor Corp. 
Tung-Sol Electric, Inc. 
Tuthill Pump Co. 
Tuthill Spring Co. 
Twin Disc Clutch Co. 


Bearing 


U 


U. S. Steel Corp. 
Union Bag & Paper 
Corp. i a. = 
United Engine & Ma- 
chine Co. ndeneeeres 
United Specialties Com- 
pany ah abate 
United States Rubber Co. — 
United States Stee! Wire 
Spring Co. . ‘ 
Universal Products Co., 
Inc. 


Vv 


Vanadium Corp. of 

Amer. aly Jay 
Vellumoid Co., The .. _- 
Verson Alistee! Press Co. — 
Vickers, Incorporated... — 
Victor Mfg. & Gasket Co. — 
Vulcan Rubber Products, 

Inc. 


Wagner Electric Corp. 

Waldes-Kohinoor, tnc. 

Waterbury Too! Div. 

Waukesha Motor Com- 
pany 

Wean Equipment Corp. 

Webb Co., Jervis B. 

Wellman Bronze & Alu- 
minum Co., The 

Western Felt Works 

Westinghouse Electric 
Corp. 

Wheland Company, The — 

Williams & Co., J. H. _ 

Wisconsin Motor Corp. —_ 

Wittek Mfg. Co. 110 

Wrought Washer Mfg. 
Co. 

Wyman-Gordon 


Y 


Yale & Towne Mfg. Co., 
The 

Yates-American Machine 
Co. 

Young Radiator Company 

Young Spring & Wire 
Corp., L. A. 


z 


Zoliner Machine Works 
3rd Cover 
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~ » cardboard, cloth, cork, 





DETROIT GASKET & MANUFACTURING COMPANY 


DETROIT 23, MICHIGAN 
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ANOTHER 





DEVELOPMENT @@ 
by ZOLLNER 7 @ 


«a 
ycALty 
— "wk = 
oll 


Now, another great advancement in 
piston design is made available to engine builders 
by Zollner engineers. It's the new BONDOLOC 
Piston for heavy duty engines where excessive 
top ring groove wear has been a problem. A 
“Ni-resist” iron groove section is permanently incor- 
porated in this piston by both Al-fin metallurgical 
and Zollner mechanical bond — double bonded and 
locked to positively prevent separation failure in 
any service. The exclusive Zollner mechanical lock 
with reverse angles on every surface joining 
“Ni-resist” iron and aluminum provides a multiple 
dovetail bond which is infinitely wedge-locked. 
Zollner engineers invite immediate discussion of 
the many advantages of BONDOLOC Pistons by 
application to your engine. 


R lew 
CROSS SECTION VIEW FRONT SECTION VIEW INSIDE SECTION VIE 


— 


“——__-—s NEW OUT NDING 1. Reverse angle designed top ring section with tapered 
EE : ES OF flutes dovetail locks in all directions. 


—— c. DESIGNED 2. Positive mechanical interlock prevents any movement. 
“een RN % HANICAL 3. Reduces weight 25% to 30% with lower inertia stresses. 

a aa 2 \ cK 4. Increases surface areas carrying inertia load. 
5. Provides visual inspection of bond as seen in ring groove. 








Dcieseianed 
The Original Equipment Pl «, 


ZOLLNER MACHINE WORKS ¢ FORT WAYNE, IND. 


use it INTERNALLY 
where CONFORMABILITY - 
is a must... 











use it EXTERNALLY 
where HOLDING POWER 
counts most... 


——,- f @/ \ ° 
use “easy-in., easy-out”’ li] ) DLS BL OS for compact design, 
ea IRR se, 


removal of trouble-spots, elimination of costly machining and awkward parts! 


ne and labor in manual installa 
or automatic production line 
shoulder, without gaps or 
cumference ... without lugs or 
e retaining rings stay put 

» of a screw driver, ready for 
~emblies are serviced in the 


iles appeal, bt eliminating 


y is waiting to point 
indled surer, quicl 


lor 
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